Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



t \ 



/vtV^f**' 



/ 



) 




Harper^s Stereotype Edition* 



TBI 



SACRED HISTORY 

Of 

THE WORLD, 

AS DISPLATVD IN 

THE CREATION AND SUBBEaUENT 
EVENTS TO THE DELUQE. 

ATTBKPTED TO BE 

raiLOSOPBICALLT COirSIDBRKD, IH A 
• BEIES or LETTERS TO A SOIT. 



BT SHARON TU^fgE, F.8.A. Jb R.A.8.L., ^ 

■r «f « Tk» BMoiy of Eaciu't* ^ TV Bkloty flf tiM AffiMwiWh" *«• *«• 



f ^! yr I 



NEW-TORK: 

PRINTBD AND P0BUBBED BT J. J( J. HARPER, 

HO. 8i currHrrBBBT. 

BOLD BT THE PBIITCtPJlL BOOKSELLBEB TKBOUaROVT 
THE VHITED STATES* 



1833. 



'J 



yj::y^--\i)vS-^' 



Hnrper'.g Stereotype Edition* 



TBI 



SACRED HISTORY 

Of 

THE WORLD, 

A8 DISPLAYED lit 

TH£ CREATION AND SUBBSaUENT 
EVENTS TO THE DELUQE. 

ATTBMPTBD TO BX 

PBXL080PBICALLT COHSIDERBD, IH A 
SERIES or LETTERS TO k. BON. 



BT SHARON TU^NgR. F.8.A. Jb 

Antbor of « Hw EiAiry of EagUnd," " TI»B HktBiy €f tiM 



.A.8.L., ^ 



liL 



U^kL 



NEW-YORK : 
PRINTED AND PUBLISHED BT J. J( J. HARPER, 

MO. 8B CLtFr-flTRBST. 

AMD SOLD BT THE PRINCIPAL BOOKSBLLIBS THBOUaROVT 

THE UNITED STATES. 



1 8 3«. /^\ :' /,*;\ 

f "^ .J 



\ 



4>av-v(y\\^ 



PREFACE. 



* Forty yean «g« the author felt the want of a book 
like that which is now offered to tiie public in the 
following pages. At that period of his life he wished 
a select^ am concentrated view of such facts and 
•reasonings on the creation, intellectual design, and 
divine economy of the world we inhabit, as would 
coriBspond with the other knowledge he was acquir- 
ing ; and which at the same time should be so con- 
ceived and shaped as to suit the modem topics and 
style of thought and reasoning, in which the philo- 
sc^ihical subjects that interested him were beginnififf 
to be presented. Finding none at that time so cof 
lected and represented as to satisfy his young cu« 
riosity, or sufficiently adapted to meet the ideas and 
difficulties that were arising around him, he was 
obliffed to msJLe such outlines of this great subject, 
forhis own information, as occasional studies and 
4 > pp o rt u nities enabled him to form. Amid -these 
SKetches for-his private use, a latent desire insensibly 
^occurred to attempt at some part of his life to supply, 
•for the service of others who should participate m 
these sentiments, what he found to be necessary for 
his own satisfaction, gradually this wish increased 
into a more determining purpose, and has, as other 
motives concurred, produced the resolution in his ma^ 
tore age of endeavouring, for the benefit of younger 
juindi who may reason and feel as he 4idr*to arrange 
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and complete those contemplations and phenomena 
of the existuig system of natm« which have been so 
advantageous to the progress of his own mind, and 
so largely contributory to his personal happiness. It 
is a great gratification to thmk and read on these 
subjects. What has given more pleasure, to those 
who cultivate them on right principles, than Dr. Pa^ 
ley^s intelligent work on Natural Theology ? The 
author cannot forget the enjoyment which he received 
from it on. its first perusaL 

To exhibit the Divine Mind in connexion with the 
production and preservation, and with the laws and 
agencies of visible nature — and to lead the youthful 
inquirer to perceive the clear and universal distinc- 
tion which prevails between the material and the 
immaterial substances in our world, both in their 
phenomena and in their principles, are important 
objects in the following Letters. The views which 
.Nature thus unfolds harmonize with those w^ich 
Revelation suggests, and seem to represent the true 
foundation of the sacred history of our globe. 

If sufficient strength and opportunity should still 
accompany his remaining life, the author desires to 
pursue this important subject in that series of events 
^nd operations which, after the renewal of mankind, 
became more immediately connected with their econ- 
omy, condition, politics, and destinies, under the pres- 
ent laws and state of their existence. It is among 
these we must act, and by their influences are prin- 
cipally formed ; but all these are obeying a constant 
though invisible sovereignty, which is continually 
producing, amid every counteraction, a steady but 
gradual progression and melioration. Few question, 
now, this result, though some may differ as to the 
cause. The operating cause will, however, become 
more manifest to our judgment if we take the sacred 
•history of the world into our philosophical consid- 
eration. As Nature will never be properly under- 
Stood* if its creation by the Deity be excluded from 
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flie ;tliaiigfatt neither will htmuni history appear « 
iitioiial or connected system, nor be found in har« 
mony with the science which characterizes the 
laws of the material universe, if the sacred history 
which has accompanied our earthly subsistence be 
ofltiitted in our contemplation. It is this which gives 
porpoee* order, causation, process, intelligence, and 
benevolence to the other. At least, the present au- 
thor never understood or duly appreciated the ancient 
history of mankind until he viewed it with this asso- 
ciation, and had traced such of their mutual relations 
as he was enabled to discern. New light and intel- 
ligibility then spread over the whole, and made that 
a pleasing and useful study which had been before a 
diiBatisfvug and barren one. 

It is the great mistake of many eminent philoso- 
phers on the Continent, that they systematically ex- 
clude the Deity from all their reasoninffs on the 
formations and principles of things ; ana strive in 
vain to account for them rationally without Him. No 
failure seems to lead them to suppose that they are 
wandering in a beivildering darkness, from which 
they will never extricate themselves or their subject. 
Bv this purposed omission they impede the progress 
of human science, by depriving it of the benefit which 
woukl accrue from their active minds, if these were 
wisely directed into the actual path of truth and 
light. Turning out of this, they give us, in their 
most elpborate efforts to supersede it, nothing but a 
succession of butterfly fancies, which amuse for a 
moroentt and then expire and are forgotten. We 
have plenty of vague assertions and iiraividual chi- 
meras, but no deductions or suppositions that ad- 
vance our knowledge or satisfy our judgment, or that 
last beyond the meteors of the day. This defect is 
continually spoiling many of the most valuable minds 
in other countries, and deprives them of that durable 
reputation which is yet their dearest hope ; and 
wuch their researches and talenU wooid otherwise 
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far more certainly olytaiiL Nothinsr tends laore to 
eonmga a writer to oUivion, or to that ftiture depre- 
ciation which is worse than to be forgotten, than to 
depart from the grand truth of Nature, and to set up 
kiok and fallacies instead. No one patronises an- 
other's fantasies, however fondly he may cherish his 
own ; and thus, if that fame which is attended by the 
esteem and blessings qf posterity be our coveted de- 
light, it will never be attained m philosophy if we 
desert its eternal and fundamental verities. A steady 
adherence to these will most surely procure both per- 
sonal immortality and national superiority. 

If the British empire keep its reasoning mind firmly 
attached to the great Newtonian principle of the Di- 
vine causation of all things, its men of science will 
always be in the foremost ranks of intellect, honour, 
and celebrity. 

To have wxy solicitude about criticism on the 
present publication would be absurd and unbecoming 
on such a subject. Not a line has been written with 
any reference to human reputation ; and if that had 
presented itself as the actuating motive to its com- 
position, not a line ought to have been written on 
the themes of this work for the purpose of obtaining 
it. But it is the duty of every author, in all his pub- 
lications, to execute every part with his best care 
and ability. He expects this attention from others, 
find should never be deficient in it in his own publi- 
cations* This duty has not been neglected in the 
ensuing pages. In these it has been a constant en- 
deavour totsollect authenticated facts— to state Hiem 
ikirly— to reason correctly about them— to express 
the natural feelings which have arisen as they were 
oontemplated— «nd to make the general composition 
pertpicuoua, readable, and, if possible, not uninter- 
esting. The first wish was to be serviceable to thoee 
in whose welfare the author is more immediately 
oonoemed. The larger hope has been added to this, 
that what ahoHld eventually be uaefid tothemn^^t 
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LETTER I. 

Ok tka Crt&Hon qf tJU Sartk^lAght-Ths Atnwpkm^ rnidtktStpo' 

raiion of Land and Sea. 

Mt dkab Bor» 
In thiB aspiring age no mind seems disposed to rest 
ttntented with either ancient opinions or ancient institu- 
tions ; at least not without subjecting both to examinations 
and criticisms which oftener unsettle and disturb than bene- 
fit and satisfT. But every period has its pwn character of 
aetton and thought ; and the present is distinguished by a 
■Mve than ordinary sensibility of existing^ errors and tmper* 
lections, and by a diffusing desire to avoid or correct them. 
This tendency has spread, or is spreading, into every topio- 
which has interesteu or agitated fiuman nature. All sub- 
jects have been exposed to much skepticism, and to rigid 
mqniry. The mino has become unusually restless in ex* 
ploring the causes and reasons of all things ; and expects 
and exacts, that when it is required to believe, it should 
have full elucidations of the grounds and principles on which 
its assent is required, in addition to the knowledge or evi« 
dence of the facts or things themselves. Every department 
of the natural sciences mm been subjected to this scrutiny, 
and has been benefited by such riffid investiffations. The 
known is expected to be acoountea for ; and if it oannot be 
rationally explained, it is depreciated and disoredlted, even 
whave it eannoi he disnroveo, and ought not to be deniefU 

B 
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When the fpirit of fair inquiry acts to thii ezcesa, we can- 
not but lament its unreasonable perversion. 

If such has been our experience as to the laws and phe- 
nomena of physical nature, we cannot be surprised that the 
same exploring or criticising spirit has been unhesitatingly 
directed to whatever is invisible, supernatural, or beyond 




come habitually dissatisfied or discursive, it will be so in all 
things. As soon as disquisition takes the place of acquies- 
cence, and we piefer to inquire rather than to venerate, the 
thoughts will not be restrained from doubt or discussion, 
even where we ought to pause, to submit, and to believe. 
No want of adequate knowledge, no state of ignorance will 
produce these deferent qualities, so useful, so necessary to 
us all ; but on the contrary, appear universally to increase 
the appetite for objection and mistrust. It is often because 
we do not sufiicienily know our subject of discussion, that 
we most keenly dispute about it. Numerous difficulties 
always arise to an active mind on every point on which its 
information is slender. It is ignorant of its ignorance until 
it gets larger knowledge. The superficial are commonly 
the most pugnacious ; and we must be superficial before we 
can be well informed. Thus in the best intentioned minds 
doubt and objection, controversy and disbelief, cannot but 
precede knowledge, judgment, right opinions, and a satis- 
fied conviction, in an age which xmikes intellectual subjects 
the topics of its conversation, its studies, or its business. 

Among the great themes of human thought, this inquir- 
ing spirit has for some time applied itself to the grandest of 
all^-tBLioioN ; and with no very favourable result, in a 
large portion of mankind. So much superstition and 
worldly policy had been mingled with this most deeply in- 
teresting of all mental inquiries, that earnest desires have 
arisen to expunge it altogether from the human mind ; and 
therefora it has been attacked from all quarters, and by 
•very means of intellectual assault. Many also, by the fair 
use of enlarging judgment, have felt difificulties, which, 
without producing in them the hostile feelings of decided 
•nemiss, have led them to suspend their assent, and to seek 
tat th(S cilacidationa that would lemoYe their hesitation. In> 
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gBiMWM jootlu, who are fond of ftndj, umially fall into 
Siis aUto of mhuL I have experienoed it in myielf ; I aao 
ifcin thoae anuBd ma, and in all ooontriea ; and I have no 
doabt, wilh your haUt of mental applkation, that it will 
aore or leaa arise in yon. Religion will be a pronunent 
poftioo of your education and panuits : what all feel, who 
eramine it with glowing tboofht and knowledge, will occur 
to 3roB ; and the perception oftlua, aa to yoonel^ and aato 
■any whom I highly eeteem, and aa to otheis whom I 
ahoaJd wish, aa £ftr aa I am able, to aaaiat and benefit, ha« 
iihired me to attempt the preaent compoauion. 
• My pQFpoae in theae letteia will be to review the aaend 
faiatoiy of the worid from the creation to the deTuge, aa it 
baa been narrated to ua in the moat ancient hirtory and book 
BOW existing ; and which haa been univenally venerated in 
the Chriatian worid for its truth and origin, from the com* 
■enoement of the Chriatian iaitlu 

From thia authority we must take the &cta that will form 
the fi>nndation of the work. But the peculiar object of 
theae letters will be to consider these &cts, with a due re- 
collection of the reaaoned science, and of the varied know- 
ledge, and enlightened investigation of the times we live in, 
so mr as the defective informatiQn of the writer may reach ; 
and to take those views of extended thought which may 
hamionize the recordsd circumstances with the philosopbi- 
eal Judgment. Fact and sound reasoning should always 
agiee and illustrate each other. If our facts and our rea- 
aonanga do not concur, one of these must be erroneous. 
And, aa in all revealed troths, what is revealed must be 
tioe, if that is found to be at variance with our intellectual 
dednetiona, the mistake must be in our reasoning or in our 
inferences. While this discrepancy lasts we may be sure 
that we have not hit upon the right solution* However in- 
fsnions or plausible our argumentations may be, we have 
■riwed the just theoiy ; we have not found the real key ; 
we have not penetrated to the law and principle from which 
the revealed lacts have proceeded, and from which alone the 
iill eomprehension of tnem can be derived. 

In the following reflectiona, the important aubjects of 
thought which occur to the inquiring mind on the recorded 
jofaiect of the primeval history of man during the first pe« 
liod of hia bemg— « period which in the shortest comput** 



16 iACftCD fllSTORT Ot TH> WORLD I 



tion eompriMd the fint 1666 yean of human 
will be considered as they an8e,-«with continiial defoience 
to the authority from which the facta are taken, but wkh 
the exercise of that mental inrestigatlon which is asnally 
termed philosophical. No arrogant assumption is intended 
by this epithet t it is a word wMch is ased to denote an in* 
qnify into the principles of what we discuss,* aocoidinip to 
tliose of our just knowledge on all natural phenomena-^a 
mental investigationf that seaichef for intelligible cmises 
and agencies consistent with those with which we are al« 
ready acquainted, and which seem to be most certain. It 
is an endeavour to illustrate by reason, what we bettere 
upon proper authority. I have always found my own be« 
lief most steady whenever I traced it to be in coincidence 
with my other knowledge ; and it is my earnest desire that 
in all thinffs your belief may be accompanied by your judg- 
ment ; and that faith and reason may in you be always m 
that pleasing union, which will ever constitute the soundest 
and largest mind, and jield the greatest comfort. I cannot 
pretend to do more than to explain to you those inferences 
and reasonings which have satisfied myself. It is absurd 
for any human being, uninspired, to domineer over another. 
I would not attempt to do so. It would be both unjust and 
foolish. It would fail in its effect, and be contrary to the 
well-founded claim which every one has to judge for him- 
self, under his own responsibility to the Deity, who ri^ht* 
fully claims our implicit obedience and immediate acquies- 
cence in all that he discloses. But, between man and 
man, no one can with any justice or reason tyrannise or 
dogmatize over others. 

That we belong to a class of beings whose existence will 
not cease with their present earthly life, but will continue 
elsewhere— although the bbdy we now animate will decay, 
and separate into its elementary particles — you and I be- 
lieve, from reason, from our intellectual feelings, from the 
consent of the best philosophers of all ages, from the tra- 
ditions of all nations, and from the deciding communicap 
tions of the Christian revelation. We do not perish when 
our material frame dissolves. Our thinking and feeling 
principle survives its fleshly limbs and organs, which are 
but the instruments of its use and pleasures here ; and 
vill, after the visible death of our corporeal firame, and in re« 
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mlon with another* potMM ita contcioasnesti its laoMtivK 
ftiui ita active powera in aome other place, and ander au< 
other ciroumatancea aa ita Creator ahall api>oint« We a 
on thia earth aolely from hia apecial deaignation. Neiih 
we nor our anceatora have ouraelvea conatructed it for o 
habitation, it haa been provided for our preaent existen 
before the birth of our race began. It continuea for t 
reception and residence of others when we disappear. V 
are placed on it, without any previoua conauitation wi 
our will or choice. We find every thing in it moat arti 
clallv and specifically made, and all independently of i 
Such aa it ia, we have no option, but to be in it as it i 
The whole of it haa been framed, in every part, by aori 
other and superior power, who has formed it upon his ov 
plan, and for hia own purposes. Our term of existence 
It ia that which he has been pleased to fix, and to which i 
haa limited our enjoyment of it. This special fabricati' 
of all things which now surround us, lends the mind to in! 
and believe, that our next state and mode of existence y^ 
be as elaborately and specifically provided, according to 
appointing will and eatablished designs. In all periods 
our being, our Creator must be our disposing govenior, 
far aa he ahall choose to be so ; and it therefore becox 
an object at all times of the deepest interest to us to aa 
tain, if it be possible, what his intentions and wishes 
with respect to our present and future destinies. Whs 
has imparted to us of his will and expectations ; what c 
manda he haa imposed ; what information he haa co 
scended to convey; and what intercourae he has ' 
pleased to hold with any portion of our progenitora, ti 
anterior ages of our history : — the more we know of < 
important subjects, and the more just our notions of 
shall be, the more clearly we ahall diacem how we ou; 
direct and regulate both our conduct and our reaa 
speculationa, for the improvement of our intellectual n 
and for the preaervation and increase of our persona 
pineaa. Theae topics are comprised in the sacrbd hi 
of the world. We can know nothing of the though 
purpoaea of the Divine mind, but from ita own reve 
of theae to ua. We poasess a record of theae, 
iewiah and Chriatian Scripturea, and we have no ot 
thoritative memorial of them. Without theae, we ah 
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In vtterdaffciKaf on tlni nuMl interesting mtjecft. On 
theee, therefore, all our knowledge of divine things Anst be 
formed : on their direct information, so ^ as that extends ; 
vid on those farther probabibties, which may he deduced 
from them by correct inferences, cautiously and reveren- 
iially made, tn addition to what they have positively declared. 
The grand and beautifUl creation fiimisiies an illustrdting 
teomment on these revealed truths ; and a carefiil considera- 
tion of these sources of our most important knowledge will 
enaMe us to take such views of the moral constitution and 
eeurM <»f things, which have been framed for our terrestrial 
globe, as may make them, in some degree, more intelligible 
to us. Our present inquiries will be confined to the first 
was of the world which were closed by the deluge, because 
most of the essential principles of this great subject will 
arise to our contemplation from the events of this period. 
If we can but think justly on these, they will enable us to 
reason more correctly on the subsequent history of man- 
kind ; and they will give to this subject, so repulsive in 
aome tff its results and features to our ordinary feelings, a 
more connected, orderly, and rational aspect, than it has 

SeneraUy been thonght to present to the deliberating un- 
enitanaing. 

It was about 6000 years ago, according to the chronology 
of the Hebrew Scriptures and their numerals, which, after 
much thouffht, I cannot but deem the true standard of the 
duration of the human existence, that it pleased the Al- 
mighty tSovereiffn of the universe to determine on the crear 
tion of the earth which we inhabit, and upon the formation 
of those races of animated beings which appear upon It. 
His purposes in this mnd operation of his power, and the 
degree and course of agency and interposition which he 
ehose to pursue with regard to those whom he called into 
being upon it, we can learn only from his special commu- 
nications, and from the authentic narratives of his inter- 
course with ns. On these, therefore, our eye must be fixed, 
as from these alone can the sacred history of our worid be 
composed. They will be the foundation of our present in- 
vestigations. 

Our globe consiiAs oflts earthly structure — of the ethereal 
Huids whieh move upon it and atbove it — of the watery 
ntMM and dBi ri om of the Tcgotable lungdom— and of 
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die ftiifmsted nees. It ii rabjected to the potent eod 
viried m^encieii of the son and moon. It rolls, with ondie- 
poted and oneappotted freedom, thnmsh a boandleM mee ; 
ind it ie connected by immediate relatione with the planets 
of oar ajetem ; more remotely with the splendid starsi 
whose natare and numben we have npt yet ascertained ; 
and occasionally, at intervals, some of which are recurrent, 
widi the rapidly 'moving comets. These rush suddenly and 
onexpectedly, for the most part, into oar visible heavens, 
by laws and for purposes yet unknown ; rather advertising 
OS of their rziatence, and amazing us fay their appearance, 
than exercising any perceptible eflTect, or imparting any 
knowledge of their composition, of theeauses of their journey* 
or of the places from which they come and to which they 
•o mystoriousty depart. In this grand system of existence^ 
man is the most intelligent being that is visible to our mate- 
rial sense ; and we have as yet no decisive evidence that any 
Ihing, below the Creator, will be ultimatelv his sopeiior. 

Im sacred history of the world is built on toe grand 
tntth expressed in the first ^erse of the Pentateoeh ; 

«<Ia Um beffnnlnc Oov(EUMm) svslsd Clis 
ssdtlwMrUi.''* 



This k the fouadation of all religion, whether popular or 
philoeophkal. The intellectual world possesses an in- 
valoable tfeasoie in this simple, but empnatic information. 
U deserves the epithet invaluable, because it is a fiict which 
eoaJd be certainly known to us only from revelation, as no 
hooiaB eye could have witnessed the event ; and because 
Ike motost minds of antiquity were in doubt and darkness, 
and in opposition to each other on this subjec^t, as we should 
■tin he. If the book of Genesis had not descended to us. 
Instead of deriving the world from God, it was more com- 
aan among the classical nations to derive their ffods from 
the world. Hestod, as well as Epicurus, makes bis divini. 
ties to be an order of beings springing out of the material 
amvarse. Several pagan nations, even in our own tiroes, 
Ihns aeeount tor their existence. Few have thought the 
IWty to be the Creator of the earth or of the heavens ; and 
liiemtiid lud become so confused on this point* that it waa 

sk. 1. vsr. 1. 
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nan mneraUy. suppowd, that either theae were eternal]^ 
what they are, or that they were onited into what we see 
them to be by a fortuitous concourse of self-moving atoms. 
8uch ideas were highly patronised in ancient times ; and 
until the prevalence of Christianity diffused the knowledge 
and authenticity of the Mosaic record as to the origin of 
things, nothing was positively known or rationally believed 
about it. The more we investigate the conflicting and 
chimerical opinions of mankind on this great topic, the more 
we shall appreciate the first chapter of Genesis. On no 
subject of its thought has the human mind been more fantas- 
tic than in its suppositions on the origin of the gods whom 
it chose to worship, and of the material world in which it 
was residing. Revelation has banished these, by giving to 
us the desirable certainty. 

The theory, that the component atoms or particles of 
things could have moved themselves into the beautiful forma 
and scientific arrangements and motions of visible nature. 
Was felt to be incredible by some of the finest minds of 
antiquity, and finds no patronage now from the true philoso- 
pher. Design, contrivmg thought, the adaptation of things 
to each other, and the skilful production of important ends 
by the application and co-operation of the fittest means, are 
»o manifest in the structure of the earth, in the formations 
of the animal and vegetable kingdoms, and in all the astrono- 
mical phenomena, that no judicious inquirer will attempt to 
support the Lucretian reveries. The more fevoured opinion 
of some, who desire to remove the Creator from the material 
universe, is the arbitrary assumption, that the system and 
course of things which we admire has had no origin at all, 
bat has been eternally what we see it to be. This is no 
new conception of the human mind, but it is that to which 
those who are adverse to religion, and who discredit Reve- 
lation, seem to be now most inclined to adopt. For this 
reason, it may be useful to suggest an observation, which 
•eems to prove it to be an impossible hypothesis. 

If the material world had been one uniform homogeneous 
mass, its eternal existence would have been always a 
possibility. It would then not have contained any evidence 
in itself to contradict the supposition. But the actual fact 
is, that all visible nature is a multifarious association of 
▼ary compounded substances. Nothing is simple—nothing 
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n aneompoiiiided. Everf thing we see, feel, or handle is 
a compoeitioii, a mixtare or union of more partictes or of 
more elements than one. Not merelj the grotaer earthly 
bodies are so, bat even the water, the air, and the light are 
in this compounded state. Now, it is impossible that any 
compound can have been eternally a compound. Compost^ 
iloa and eternity are as incompatible as to be and not to 
be. The particles of which compounds consist must have 
been in some other state before they were compounded 
together. The single condition of the elements must have 
preceded their union in the composition ; and thus it is 
physically impossible that a compound can have been 
eternal. The schoolboy perceives at once that his plum- 
eake cannot have been etemaL The plums, the flour, the 
butter, the eggs, and the sugar, of which it is composed, 
must have been in some other places and state, before they 
were brought together to make the substance which gratifies 
him. So the mi^ty world we live on, the rocks, the moun- 
tains, the minerals--<so every substance around us, animate 
and inanimate, — cannot have been eternal, because every 
one is a combin^on of numerous particles, usually very 
heterogeneous, and the primary elements of each must have 
been in their elementary state, and in some other positioUt 
before they moved and joined into their compound one. 

The process of creation, in the primitive construction of 
<yar earthly fabric, has not been detailed by the Hebrew 
legislator. He mentions no more of its massive compost 
tion than this short sentence : — 



'"The etrth was wKhont fiirm sod void ; sod daifc- 
was npon the ftoe of tbe deep. And tlw apintsf 
Elataim moved npoa ttae fkoe of Uis witan.** 



*Gen. eb. i. ver. 3. The fktt recorded by Moeen, that dsrfcoese ae- 
eorapanied the primeval stste of Uiinga, npfpem to have been pteaenred 
in the tnditkma of moat aatiooa. It ia an opiniao as utiTeraal as it Is 
aoeient. 

The OrAHcrrcAiis and the eontigvooa istandera ** refer the fliW ex- 
lalenee of their prindpet deifies lo the elate of darfcneaa, wMdi tbey 
make the origin of all thinga. These are said to be * fhnao Po/ born of 
ni^it. Pb, the world ordartneaa.**— QUie, Potyn. Beaearehea, vol. S. p. 
191. The A.'aoi^n-8&xi>!«a bejFsn their oompatatioii of time flrom niftat, 
and their year fkom that day in winter eorrespondinf with oar Christ- 
inas, which they ealled ** Mother nisht." as if the parent of all ttungo. 
The AsoisiiT EerrriAMs tboaglit ni^ older than dsy.^Ptiu. Sym, 



tZ 0ACSSD HHTORT OF THS WCmMM t 

<<The aaitb wu withont fonn." It hadtlMVsiMm to he 

Ct into Ibvou Its material sobstaiics bad been oi«ated» 
t bad not been arranged into any specific fonnatioii. It 
waa aleo ** void ;'' it waa tberefore empty ; ▼acaat of all 
tbat now adorns ita surface, or tbat waa afterward made 
within it. It had to receive and to be replenished, both inter* 
nallj and extemallj, with aU those additional and or|aniaed 
things and beings, or more specific metals and minerals, 
which were intended to be within it and upon it. Aa 
'* darkness was upon the face of the deep,** there waa in ila 
ptimevsl state a deeper abrss— a vaat obscore concavity ; 
and as *^ the Spirit of Uod moved upon the face of the 
waters,** ita surface must have been covered with the 
aqueous fluid. Thus the first state of our earth which is 
noticed to us after the general creation is that of a dark 
mass, unformed and void, with an abyss within, and whose 
surface was covered with moving waters, but on which the 
IMvine Spirit was operating. The effects of this operation 
are not stated, but we may presume them to have been to 
produce those formative arrangements which constitute its 
present structure, — ^its great masses of rocks and str at a i ta 
geological system and construction.* 

1. 4, p. 05. Thsy made *' unknown darknem* the flrat principle of oatort. 
DotiUMcfae tcm koxlli MS. qaoied by Bryant, p. 153. The Orphbjcx 

r, "I wH" - * - - 



frnf menu aay, " I will sinie of Niirht, th« genitor of fods and 
Mighi, ibe geneela of all tbinge.'*--On>h. Gean. p. St7. 

Armto rLK tboa recsognlaeit the iniinion : ** The Theolog:! aay, that aU 
tbinga are bom fVom night. The Pliveici, that all thing* were minsled 
logMher."— Meuph. 1. 14«e.0. Sanchoniathon mentione the aame ifom 
the Phknicun accoania : ^ He placea, as the beginning or all things, a 
dark air and a tur<>id ehanii.''->Ea*eh. Rep. 1. 1, e. 10. llcf ion nwkea a 
ehaos tbo origin of all things, from which Erebus and Night anMSi— 
Tbeog. And ARiMTfFpnANSR, In his drama of the Birds, expresaea tha 
same notion, aa If It waa the common Idea of the Intelligent men of 
Ofseee* 

*' First of all waa ehaos and night ; darii Ereboa and gloomy Tartavaa 
There waa no earth, nor air, nor heaven, till obscore Night, by the power 
oTthe wind on the wide Ereboa, broogbt forth an egg." Quoted bj Ludaa 
to Phliop. and bv Soidas. 

Orto ahowa tbat tba belief had been reudned by tha Romans, tir ha 
darivaa all nature from a ehaoa, lo which there waa neither light nor 
flrnn. Metamorpb. 1. 1. 

* Tbachaoa la ihoa mentioned in the ancient Bcandiaavian VoLvsra. 

In tha era of the Agca^ 
There was no land nor aea ; 
Nor wlads on a vaat osaoa. 
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At ^bSm point of time, when itii specific compomtioii wm 
takiii^ plaeo, the Divine command was tssuea for the ap- 
pearance of the luminous fluid. The introduction of this 
grand agent of the cre ati ve process is mentioned with that 
sublimity of diction which arises from the emphatic coin 
of imperatiTe dignity : 

** And Etobim nid, ' Liqbt si I* and light was."* 



It came instantaneously, pouring on and pervading the teiw 
; and the ofMrations of this beautiful element^ 



Earth vet waM not : nor the heaven above, 
Only the abyaa of chaos, and no grass. 

Hist. Angl. Sax. vol. L p. 949. 

IHodonis Slenlns thus repreaentn the notions of the old Egyptians, Is 
(he asow porport : ** In the eatabliehment oT all things IVom the begin* 
sing, besvm and earth had one form, their nature being mingled tiK 
getber : but afterward, the bodies 8e{)araiing Trom each other, the world 
received all that arrangement which is now aeen in it. The air ao> 
qaired a eontinosl movement, and the flery particles amended to ths 
swat nmaoric or bigheat regions.*— L. 1. p. 7. But the notions of ths 
Chippbwvah Indians in North America approach the Hebrew state- 
ment with a curious poetry of conception. Maclcenzie tbua heard them 
leiaied, when among them : " They believe that at flmt the globe was 
ane vast and entin oceoHt inhabited by no creatare, except a mighty 
bird, wboaa eyea were flre and whoso glances were lightning, and ths 
ciapping oT whose wings was tiiunder. On his descent to the ocean, 
and on hla approaching it, the earth instantly rose up and remained oa 
the asrfbes oT the water.** — Mack. Travels, cxvi. Strabo meniioiia. Prom 
Mcgaatbeoea, that the Brahmans of India at that time (auffht that ths 
world was apherical, and had arisen fVom water, and the Divinity ha4 
aiade n, and pervaded the whole of it.— i«ib. 15. p. 1040. So Thalea de* 
elared water to have been the beginning of things, and that God waa ths 
Blind tbst had out of that Ibrnwd every thing. — Cie. de. Nat. Deor. 1. 1. 

Tbeflaaacnt Insutotea of Msnu have in this point a remaitable coiap 
cUence with Mooes :— 

** He— the Soal of all beings— having willed to produce variooa hehigs 
from hia own divine aubatance, first, with a thought created the watsra^ 
md placed in them a productive aeed. 

** The watera are called nara ; because they were the prodsctlon of 
Kara, or the Spirit of God : and, aince they were hia first ayana, or 
^ee of motion, he ia thence named Narayana, or movmg on the watera." 
8tr Wm. Jones. Inaiit. of Menu, p. 2. 

* G«n. ch. i. ver. 3. The Hebrew words of command are onlv (bur, 
which eiprsaa, even more concisely than the Greek tranalation of them, 
ttsi aBbbaaity of eflbct which Longinua ao much admired. They are as 

la the lait niM ^n*l *^1M *n^ The Utin gives also ihdr dignlllad 
bravtty, •• Sit lax ! et lux Ailt." The third peraon of the ImperatiTe ia 
sarhmgoaga,** Let ib«« be light and thais was light," l aa a a o a the Oatm, 
by aaluplyiuf ths words of toe passsga. 
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whoM penetnting, nnivenal, and mar^elloiu tLttea€MM axe 
yet fo little undentood, fulfilled its Aathor*! wishes : 

** Elobim saw the Ugbt, that It was food.*** 

From light we cannot separate the recollection and com- 
panionship of heat. They are now found to be so gene- 
rally coexisting, in the latent or the active state, whmver 
either is present, that they are thought to be modificaiiona 
•r different conditions of the same element. When both 
these occur, we have fire. Fire is luminous heat, or heat 
in the state of light. The sun's light has the effect of both 
heat and light. All flame from all combustible bodies, our 
domestic and furnace fires — ^volcanic light, the electrical 
lightning — all these exhibit both light and heat. The He- 
brew word used by Moses, aor, expresses both light and 
fire. We may therefore reasonably infer, that light came 
to the earth in the state in which we now almost universally 
find it, as both light and heat ; and that from the moment 
of its presence, the phenomena and agency of light, heat, 
and fire began, wherever it spread — and within the earth 
as well as upon it. j The interior of the earth, as far as it 
is yet known, exhibits everywhere the agency of light and 
heat, either in their combined operation of fire, or in their 
separate states, or other modifications. Submarine volca- 
noes are still occasionally bursting up, as indications of the 
fiery agencies that are yet acting beneath our surface.! 
Thus the Mosaic record expresses the true principles of our 

* Gen. eh. I. ver. 4. With ihis account of Moms, that of Orpheus, as 
bis verses are cited by Timotheus the chronographer, in Euaebius, sin- 
gularly coincides, when the eeof, the Deity, was making the world, 
^'an ether spread around, within which was chaos, and dark night cov- 
ering all thingfl under the ether. The earth from the darkness w«s not 
to.be seen, but he said, that light breaking through the ether (^etv rdv 
otBioa) enlightened all the cnfation.**— Gr. Chron. p. 4. 

f Dr. Thomson thinks ** we are certain that no particle of light weighs 
the one-millionth millionth part of a grain.**— Chymistry, vol. i. p. 390. 
And vei it is continually reflected and refVacted by solid bodies. The In- 
oredibillB of science are numerous, and ought not to be forgotten when 
we are Judging of other things which are not more incredible. 

1 The ttoblio papers men lion the submarine explovion of an island, in 
July, 1831, in that pnrt of the Mediterranean, lat. 27^ and 10° 90 long. 
Arom Paris, which flows near TraOine, on the 8. W. coast of Blcily ; 
bavini an aoUve volcano with a crater in iu oentre, ftom which lava 
was Dewing. 
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foio g i cil fofOMtioiM. TheM !»▼• ftoe—itd ftom the 
•etion oi tha wiiUry or of the fiery element, or are the at- 
temate effeets of each. We learn from the hook of Oeneeie 
that both theee were aotive amenta in the creation, from ite 
▼eiT commencement Water preceded, and began ita ope- 
lationa aa the Spirit of the Creator directed them. Liffht 
deeeendad immediately afterward, when ordered, and, wtlh 
Ita modificstione or attendanta, heat and fire, exerted their 
powerftil ageneiea. Thue the great icientific truth io re-* 
«eotiv aecertained, aftermanT contending ayetema had hem 
ovheld and thrown down, that both the watery and fiery 
eiRDenta were actively concerned in the geological con- 
ctmetion of our earth, ia implied or indicated by the Mo« 
eaie narration, inetead of being inconaiatent with it.* 

The next act of the Deity waa to make a boundary, or 
dtviaion, between the effect of the risible preaence or action 
of light and that darkneat which ariaea from ita latent atate 
or diaappearance, calling the duration of our luminous senae 
of it ''day,'* and the time of its absence «< night.**t Their 
■neeeaeion waa maile to ootistitute that portion of time 
which we deaignate by a natural day. ** The evening and 
the morning were the first day.**^ Our earthly day ia that 

• Dr. Bradlsy. abov« a esncvry ago, lnfbrrtd« (Voro blsobsenrstloosof 
Um liMvena, that llf ht eomm tn iw flrom th« ran In about etuhi minuiM* 
Dr. Brewaier remarks, " Light move* wtih h velocity of 103,d00 mtiM la 
a wttoni of tlm«. Ii cravala from the nun to the earth In seven minutss 
and a telf."— Treat. Opt. p. S. Mr. J. W. Hersehel siso mentions (hat 
**a rarorilxhl travels over 103.000 miles in one beat of the pendulum of 
a cloeh.** Dlee. p. tt. Yet Im Plnoe ntatee that llfflit emplovM 571 seconds 
la eoming (hrni tne sun to the earth.— Vol. I. p. Im, 173. This makes the 
thas nlna mlntitsn and a hair, which Is nearly ona«ihlrd more then i ha 
nsual ealeulatlon. This would greatly diminish lbs sappossd spssd of 
the descending light. 

f Oen. eh. 1. ver. 4, 5. 

i Oen. eh. I. ver. 5. ** And Blohim called the light day, and the dailc- 
Bene he eatled night.** Ttie V >i.i*iii»4 of the pagan North Uaa a remarl^ 
able eolneldence with this Intimation : 

The Attn know not where ehonid be his palaces : 
The Moon knew not where nhould be her home : 
The Atars knew not where wi>uld be their ntatlon. 

Then all the Deities moved to their royal stools. 
The stupetidottNly holy Oode cotieidered these things: 
They fftnui nanut to the nigitt and lo the twilight ; 
They ealled the morning and the midday so; 
AM bad* the rtss and course of thejrear to begin. 

Hist. Anglo-Sax. vol. L p. MS, Mh. sdtt. 
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•pace of time in which our glohe tans once compliildly 
round. This section of time» which we rabdiTide into twenty- 
four parts, or houn* does not depend upon the sun, nor mnm 
firom it As it is only an entire rotation of the earth, il 
could occur as well without a solar orb as with one. 

The annual circuit, or a year, which is the completed orMt 
of the earth round this luminary, could not take place wit^ 
out a sun ; but a day requires the existence and r^fAwimg 
* motion of the earth alone. This is mentioned by Moees as 
beginning before the sun was made the centre of oar astn^ 
Domical system. As this fact denotes the diurnal mov»> 
ment to be distinct from the sun, and independent of it* it 
is another instance of the correctness of the Mosaic aooeonk 
The first rotation of the earth round its own axia made the 
interval of the first day, and each subsequent revolution 
constituted the several days which succeedeicl.* Our planei 
might cease to turn round in this diurnal continuity, and 
might yet circle round the sun in its yearly course. The 
moon moves in this way about our earth ; for it has no ro» 
tatory motion. The cause of oar.earth*f revolving roand its 
axis is quite distinct from the double and mutually counter* 
meting forces which produce its annual orbit. Physics hava 
not discovered, nor can rational conjecture assign, any rea- 
son for the diamal rotation, except the commanding will 
and exerted power of tbe Divine Creator. Nor is it a mere 
revolution alone which makes our day ; but it is a revolu^ 
tion with that particular, chosen, specUically assigned, and 
fimited, and yet marvellous, velocity in which this move- 
ment is and ever has been performed. To occupy that por- 
tion of time which composes our day, it must move pre- 
eiseiy, and with constant and undeviating exactness, at the 
rate of about 1000 miles an hour, or above 16 miles eveiy 
minute,— a stopendous celerity for a massy globe nearly 
8000 miles in diameter ! A greater velocity would make 

*Tb6 distinction between the day made by tbe time of tbe earths nril- 
Inf roand iteeir, tnd that which is computed with reference to ibe stars 
and eon, is well known in science, and tbun marked by La Place : *' The 
utronomical day compriaefl the entire duration oTibe diurnal ravolnrion ; 
It i« greaier than the duration or a revolution or the hesTens, which 
conetitatea the ndereal day. Amuming the mean OMtnnomieal day to 
be equal to unity (1)« tbe ndereal day is O.OOT^SOOS?.**— La Plas^ m- 
tem oftha World, vol. L p. 33. Mr. Harte*8 TraoslatioB. 
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•sr day m much the sfaorter ; a ilowar pramM would ■• 
moeh prolong it. But this revohring force has bean eon* 
tiaiiad and haa acted for nearly 6000 yean with a prodaioa 
wUeh haa narer varied. In all the ages of which hiitoiy 
kaa p g aee f fed any memorial» the natunl day haa always ex* 
Itibited avei^where the name uniform duration; a proof 
that the rolhng power whieh aetuates it haa nerer undev* 
gone any alteration or diminution, but has still the sama 
aeasored and governed proportion or agency with which it* 
was flrat attached to our terrestrial habitation.* 

It ia desirBble to refer all phenomena to natural causes» 
whenever these can be discerned, as it is unnecessary to 
msort to tho Omnifio Power, while his secondary instru* 
nentalitiea are competent to the effect : but, for the per- 
formance and limitation of this amazing rotation no otbei 
arigin can be alleged than the Divine choice and ordina- 
tion. Of the other planets, three revolve round their axis 
in obedience to the same commanding potency, and in por- 
tions of time nearly similar ; but the two largest ones, not» 
withstanding their greatly superior magnitude, in less than 
half that space. t And so miffht any have done* Our 
•aith might have rolled round in twelve hours, or in 
twenty, or might have taken thirty or forty to have com- 
pleted its rotation. For purposes unrevealed to us, but 
■lost probably in special adaptation to the nature, forma- 
tion, and benefit or all the organized bemgs that have been 
aieated to be upon it, and particularly to the most salutary 



*If WIS a grest ovenlfht In tho theoloftann of Uie papal otivrch to 
VMlaf iba admiMion or the Cop«rnican system, that the earth moved 
round ita axK and to prefer to cling to the Ptolemaic theory, of the sun 
setaally etrcling round ua, aw it appears to do. Thta old theory la Inoom* 
paiibls with the Moaale aeeoont« of a day baffinning belbre the aun, be- 
esoat opon thai, iha aun is eaaeritlally necoMsary to make the period of 
lloM which conatltutea a day. But on the Copernlcan svstem, the earth 
doaa thia without iha sun, aa its revolving moilAn round Ita own oantra, 
wbleh forma oar day, doea not require the aolar luminary. 

t Ttoa planata Mercury, Venus, and Mara have a natural day, IVom 
thalr respective revolutions round their axis, nearly equal to our own, 
sa Mercury pdrfhrms his circle in 94 hours 5^ minutes, Mara nearly In 
taaasma time, and Venus in tS houra St A mlnutM.->La Place, p. AS, 54, 
and noia, p. 33ft. But vaat as the fbrce muxi be to revolVb their masses 
to that time, it la inconsiderable to what Jupiter requires (br eflbetuating 
bto movement. Hts volume Is 1,000 times greater than that of the aanh, 
Ia Plaea. p. M ; and yet ba Tolla round bis tzla above twioa aa raphUy 
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period of the sleeping and waking of its sentient exist* 
ences, and to the otleat action and saccesaion of liffht and 
heat, and their absence, we revolve as we do. U is a> 
important to recollect these circumstances as it will be 
useful for our science to investigate their causes and 
effects, because one of the most satisfactory evidences to 
our admiring reason, that our earthly system is not a 
medley combination of accidents, but has been artificially 
'composed and arranged by an intelligent Creator, on « 
wise and provident system of thinking, and according to m 
deliberate and designed construction, arises firom that uni- 
versal adaptation of all its parts and movements to each 
other, and to the fobrication, agencies, and welfare of the 
whole, which become the more manifest to our enlightened 
judgment the more they are studied and understoocL 

The use of the word ^ day,'* to signify in its lesser 
meaning that' portion only of the natural day which occum 
while one part of the earth is in visible light, was a sec- 
ondaiy and peculiar application of the tenn, to express a 
different thing from that of our diurnal revolution. In this 
Kstricted sense, it rather shows the phenomenon of tho 
illumination of our inhabited surface, than any specific 
lapse of time. The word is appropriated by us in popular 
language to mariL the appearance as well as the duratioii 
of light in its perceptible state, as the term ** night" de- 
notes the period of its invisibility. An actual chronologi- 
cal day is thus made up of the alternation of darkness and 
daylight, whose respective durations are always so vary- 
ing, that they never express any constant and equaUe 
recurrence or division of uniform time, which the natural 
day, caused by the rotation of the globe, steadily observes. 

No account is given in Genesis of the geological for- 
mation of the different strata, rocks, and minerals which 
constitute the interior and the crust of the globe. The 
knowledge of these is lefl to be explored and ascertained 
bv the researches and reasonings of our scientific inquirers. 
The intelligent curiosity of many, in every country of Eu- 
rope, has been for some time, and continues still to be, 
directed to a'minute examination of the mineralogical con- 
tents and geological structure of our globe, and with the 
most encoura^ng success. Surprising dicoveries have 
been made withm the last fifty years ; and that acienoek 
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whidi WM In it« babyhood in my yooili, if now iupt «t 

vancing to a aUU of vigorou« nwiuriiy* Tlio toanuui 
mtiMi has fioi nhown lU poQ«tnUiog pow^rt of rmtnnh and 
Ififereniial rea«aniug on any topic mof cradttabiy than on 
thuk It baa already di^clonod maov of tbo animala and 
▼egeUiblM of tbo aoiodiluvian world; and baa axploitd 
aevend important iact« of tba ancioni atato both of oar 
auriaca and of tba rocka and aganeiaa immodtataly below 
iL The silence of the Moaaic record on tba particnlar 
biatory of our geological conatniction allowa firee latituda 
lo f very apecuIation» and repels no philoaopbicfd InYaati* 
gator. It merely presents a few points and ootUnoii 
wbicfa nothing has yet occurred to disprove, although miieli 
baa been obaerved, which it requires great talenta* an* 
Urged reasonini^, and further knowledge to reeoneila !• 
them witbprecisionf and to eiplain what may aaem ineoi^ 
aisUnt. This, however, additional researches may be ajc* 
pected to eOect ; for it is probable thai that theory will bn 
found the truas^ the most scientific, and the moat aalia* 
factory which ia the most coincuJent with tba Hebraw 
document* The Newtonitui genius haa, bowerer, yet to 
arise in tbia department of our studies, whose eapaeiooi 
and penetraiin|( mind can unite the facta and seienea of 
nature with this ancient and sacred record. His reward 
will be ait ijitellectual immortality, like that of our greatest 
mathematician. The true aystem will accompliah tbia 
result. The Mosaic account does not eipressly limit tha 
proccaa and the completion of the formations which oom* 
poae onr world, to thnt moment or that day in which tba 
•rder was given lor their occurrence. The Issuing of tb# 
mandate marka the origin, and began the creation of whal 
waa commanded ; but that specilic operation having tbua 
commenced, it appears reasonable to suppose that it eon*^ 
tifiued to act as long afterward aa was necessary (or ita 
e/Teetuaiing all that it was intended to accomplish. Thua 
fight was called into existence on the first day of the cos* 
mugony. But having done on that day all that it wag 
meant to eflect in that period, we may assume that it eon* 
tinued to act afterward, during all the succeeding daya, 
while aobeequent commands set other agents and pro* 
•Uo Into opermtion* Indeed it baa been acting ever 
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iince, as U daily manifested to our, Mtiaee by ih$ |»li^ 
nomena which it is still continually producing.* 

This fact is shown by the next product of the creatiV« 
energy which the Divine Wisdom was exerting-^-the forma- 
tion of that atrial expanse which we call the ntmosphersy 
and the elevation of a lafge portion of the watery element 
into the state of clouds and vapours, to float in the upper 
regions.! This operation divided the waters that belong to 
our earth into two portions, as well as into two states* 
The state of water in the seas is as dissimilar to its state 
in clouds, as if they were unrelated substances ; vapour 
and water would not be imagined to be the same things, if 
we did not know their relationship to each other ; but the 
quantity of each may not so greatly differ ; for imagination 
can hardly conceive the enormous amount of this fluid 
which is always suspended or moving in the airy regions 
above us4 The atmosphere, under the old name of the 
firmament, divides these mighty masses of water from eacb 
other, pursuant to the Divme command. From the seas^ 
rivers, lakes, rivulets, and moist earth it is ever ascending, 
by evaporation, into the atmosphere, to change again, and 
to fall down in dews, fogs, and rain.^ No agents are more 
active and efficient in transforming water into its vaporous 
state, than light and heat ; and these also are essential parts 
of the common air of which our atmosphere is constituted. 
The atmosphere could not have been made before light had 

* It la an opinion which pbenomena of natvrtf are eontinnaU j occarrinf 
to atrenrgthen in the observing mind, that light and beat hare eocb eloae 
aoalogiea and intimate relations with ttM eflbets and laws of the eleetrf^ 
magnetic, and galvanic fluids, 9» to induce a helief chat they are all 
Diodiflcations of the same ethereal substance. If this be a Just eotMdo- 
slon, ibe rise and action of light induded tbe operation of all tbess Ihiids 
In tin geological formations. 

t^ And Elobim said. Let there be a flnaameiit, Jf^p*i (sxpsasfoa), in 

fhe midst of the waters, and let it divide tbe waters fhm the waters.''— 
Gen. ch. i. ver. 0. 

t Mr. Dalton has calculated the qnsntitv of water wMeb Mis Ihm 
tbe air in rain and dew in one year in England and Wales only, at 
115,000 MII.UOM8 of Tit^a, Of this immenae anmunt aboot ono'tbiro Is 
eanted off by ttie rivers and subterraneous earitiei. 

% Tbe same pliilosopher infers that 75.000 milmows of tons are yearly 
BT*roK*TKD into the atmospbere from the surftee of Rnglrad and WiUes 
only. This quantity surprises us by its amount ; but It is only half of 
thai which wUl benotieed la Note n. ai,as Dr.TbooMOQ's appareotly 
waU-AiiUMlsd ealcttlatiflo. 
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been oomMctod with our fflobe ; and th« joitneM of the 
position of the formation of the atmocphore after the pro> 
duction of the light, and of the riae of the elouda after both 
theae had appeareil, ta another inatance of the rationality 
and truth of tne Moaaic coamogony. 

The generation of the atmoipbere and elouda occurred 
during another rotation of the earth, which formed the 
aecond day. It ii acarcely poanibie to form an adequate idea 
of the quantity of water which, in the atate of cloud or 
vapour, ta always ascending into the atmosphere, and floa^ 
ing in it above ua.* But here, again, another proof occura 
to ua, that our creation baa been the product of an intell^* 
gent Mind, carefully adapting his provided agenciea to 
toe phenomena they were to cause, and these to each 
other; for unless the ascending vapoura from both earth 
and aea had been duly balanced with the descending rain ; 
and unleaa the fitted means w^re kept constantly in action, 
to occasion a constant evaporation, of sufficient amount to 
rise into the skies — and other effective causation, as un- 
ceasingly operating to make the elevated vapour descend in 
the UMded showers, the vegetable and animal kingdoms 
Would want that essential element, without which they 
could not subsist.! But the powers that are employed in 

* Tbff Mediterranean afllbrdi s Rtriktng Inatance of the qaantity of 
ivaier thai saeendn tnto the air above w. ** Tbe Ntln, ihe Po, the Rhone. 
Dm Ebni, Ihr Danube, (he Nirper, thn Uon, and many other nveni of 
snwlter eiiont, empty themnolvea into the Mediterranean, or Into tbe 
seas connected wtih It, and conatltmlng a part of ihla great Inland 
seean. Tel nocwithstandlnK ihlit great and regular Influx ofwater, this 
sea not only doet not inereaMe in al/e, but a constant currant aeta In 
IVtNn Uie Atlsntie through the Straita of nibraltar— an evident proof 
llMi Ihe natural tvaporation from (he aurfhce of the Mediterranean Is 
more than aufllcient to dinMlpaie all the water thrown Into it (torn avast 
iraei of Europe and Afyiea."— Dr. Tbomaon'a Outline of Heat and Elect. 
vol. t p. Ml 

t Dr. Thomson Jowtly reflects, ** I^ na sappoae (br a moment tbst 
tlda epontsiteoos evaporation wure to eeaao, and ini ua contmnplate the 
cofiaequenees. No more rain or dew could fall; the aprlnga would 
eeaae to fkiw; the rtveni would ftn dried up. Tbe whole water In (be 
gMie would be seeumulaiAd In the ocean ; the earth would b«eome dry 
sad parched ; vegHablfn. being deprived of molMture, could no longer 
grow: the esltleand beaata oC every kind would lack their uaual fbod ; 
aion Mmoeir would perlnb ; the earth would become a dull. Inanimate, 
sierll nmae. without any vcgetahlaa to emb«l|lHb lie aurfliee, or any 



Mvhiferearara to wander through Its rrfghrAil deeerta."— Outline, p 960. 
iVs flwy add, tlut as Um whole wster of ttis globs secuiattlated In 
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nalaie for this purpose miui be stapendoosSii their agencj; 
for when it is leduoed to an arithmetical calculation, it 
everwhefans the conception by ita sarprising nuwnitade.*^ 
If light, with its modifications or companions, neat and 
electricity, be this operating instniment, it is an impfessrve 
indication of the wondrous potentialities of this surprising 
dement, whose paxtides are stated to be so inexpresabiy 
minute. 

The next stage or process which distinguished the third 
■•▼oltttion of the forming ^obe round its axis was the re- 
moval of the waters that were iowing over it, from its 
general surfoce, by the congregation of them into thoso 
■nitcd masneti on portions only of its exterior plane, whick 
we denominate seas. 

«» Ut tbs walcn vader Ihe heavca be fatb- 
•nd loceilMr anioooe |ilaee,and Ice tlie diy laad 

was the command; and the consequence was, that the 
wateiy element aswmbled on one portion of the earth into 
seas, while the rest of the earth became habitable ground. 
No detail is given of the causes or movements by whidi 
this mighty result was effected. Here also the geok^ist is 
left free to form his most scientific speculations. If the 
slobular surface was a unifunn level, with an equal dif* 
rasion of the waters upon its whole circumference, some 
parts must have been then raised up, in order to produce ade- 
quate concavities, into which the aqueous masses could sub- 
mde and collect. The exterior form of the earth is mam- 
festly of this kind. Vast ranges of mountains and racks 

Uw ocoaa, k woald aooa 
aaivwMl iaaodatioa. It j 
tiopbe of SDoUier dfriage. 

* It has been eelcaletod (horn caieAil ehiiiMiiia chat Ibe 
— ey e re riea Ihmi Uie siufteeaf Greai Briiaia, ie eqoal le 9t 
water. Boi lbe**aMaa faUoT ram over all Grm BhiaiBeaaaot bees- 
tiBMled at leas tbaa 36 incbes. Heaee tlM evaperuMM is leae tbaa tki 
nua by 4 incbee. Tbia cxeeee moac be sapplieil Trnm the aogbbaariag 
aaaa. Tlie 4 inebee of laia aoc agun clevaied n the state of i 
■HNt be aanvelly earned ioto ibe eee by neaas oT tbe diSbveaft 
Now aqiuaoiity of water wbidt mmld ei»*er the w( 
Britaia to Che depth of 4 iachas woold amoooc to 
' cobie inebee, which ie eqael to 4.46«.jSSg61Q,787 
I7,7».M9JBH ions.*-~Tho»nB^ Oailiae. 9efiL 
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Y<m will find it to be regf^ea t ^ d by ievenl able nMn, tbat 
tbe word ** day,'* in the brief aoooont of tlie creation in 
Genesb wee not meoni to be raetTieted to our duntion of 
tweniy-four hours ; bat wee mtber Qned ■• a tern to ex* 
preee an indefinite period of time : and that eii days of erea» 
tion expreea only ao many saoceeeive atageo ; and that ea^ 
of theee may be eonetrued to be a tboueand yaars ; ee<* 
pecially aa in the Psalm which the Jews, aeeoraing to an 
ancient tradition, supposed to be written by Hm aaoo 
author, a thousand years are apoken of as no moro In th« 
Divine consideration than a human day.* 

They have been led to this enlarged construction of th« 
term, by finding many appearances in the state and natuM 
of the masses of the earth, and of their organic^ remaitte, 
which, in tbe present degree of our geoloirical knowledge^ 
seem to have required a much longer period for their oeour^ 
rence, and for the revolutions which they indicate our globe 
to have undergone, than the short space of fix of our natu- 
ral days would ha^e admitted. Feeling this difficulty, ther 
have preferred to expand the meaning of the word by whidi 
Moses designates the time of each successive act of crea- 
tion, to the other alternative, of opposing his authority 
altogether. If there were an absolute necessity of making 
such an election, it would be most reasonable to coincide 
with their idea ; and it is remarkable that some ancient na- 
tions had traditions of that sort among their learned men.t 

pdaltion. slmmii al wiiya horlzonUl, of Us beds, and the AnsIIs It eootala^ 
which have tanght na tke Utnf rendenee iff ike $*a on our eootinonis.* 
—Joariwi da Phya. Oct. 1701. 

M. FBRDa<«AC, laas prriortlced. Intimataa the ssma AM, wiMn he ei- 
p r eta n s the Importanoe or ahowlng ** that tbe formations above the ebalk 
were the production of a certain state ofthinca Intermerflarf betwasa 
thi&epoekawken the walera of the aea eovered all, and whan Its sarfhes 
baoame ftaa."— Boll. Univ. I8S8. toI. w\. p. 185. 

80 Wbrnbr thought ** tbat the whole ocean moat have Ibrmetly e^ 
verad the whole earth at the aame time.**-^lsmeaon's MIoaa, vol III. 
p. 75. ^ 

*** For a thooasnd yaaia In thy alfht are hot s« yeslattdsf ."~ ft. xe. 
ver. 4. 8t. PetarexpraBaea a aimilar idea : «< Be not ignorant of this oae 
thing, that one day la with the Lord as a thooosad yeen, and a than 
aaad jrears aa one day."— 9 Flet. eh. hi. var. 8. 

t W« i«am thm Saidaa, thai the aodant Etraaeans bad sosk tmdl-> 
tbona. He mentiona thai a wetMnformed man of their asllan, who hsA 
WTltteQ their hiaiory, atatcd, thai Ood waa the Demierffaa, or reehoi aC 
aU ihinga ; that he had employed ISjOOO yean to hW eraatiaea» and had 

la the imsUliai, or IMi 
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But tlthmifli it is tme that many of ^e geological plio- 
nomenA haye boon repreMntad by thaie obienrers, and 
odierii, to indicate that oar earth haa had a much longer 
duration than the itricteet import of the terms uied by 
Moaea can aUow, aiid eapedaUy in the eucceesion of ita organ- 
aied raeaa ; yet, after the moat patient comparison and con- 
aideratioB of their facts and xcasonings, I cannot but feel 
that they have not at all advanced beyond plausible con- 
jeetiirea» aa I also perceive that they are mostly at variance 
with eadi other ; and that, as fast as one theory of this sort 
IS set up, it haa been found to be wrong by a succeeding in- 
qnireTf who attempts, in his turn, to establish a different 
one, of the aame tendency, in its stead. These are all 
fiur exertions of ingenuity, and arise from a desire to let no 
fiiUacy stand, and nom a love of exploring what has baffled 
•ntenor research : but these circumstances prove, that none 
of these theories are true ; that the right theory has not yet 
been discovered ; that erroneous deductions have been made 
from the phenomena which have been seen ; and that these 
•re not yet justly understood, nor their real bearings dis- 
earned. Hence, I continue in the belief, that whatever is 
trae in iact and correct in inference on this subject, will 
be in the end found to be not inconsistent with the account 
of Moses, nor with the common meaning of the expressions 
ho uses. In studying the Scriptures, it m peculiarly desira^ 
ble that wa shooid on no occasion depart any more from 
Che Bsttai «nd natural meaning of the words and phrases 
which there occur, than we do m reading any other author. 
They have been greatly disfigured by the forced construe 
tions which moat men seek to put upon them ; and much 
diasatialaction has by this conduct been excited in the in* 

ymm, be bad made tb« besven and tb« esrtb ; In tho aeoond, the flrmi^ 
BMMit, which be called heaven : in the third, the aea, and all the waters 
ou the earth ; in the fourth, the great lumtnarlea, the aun and moon, 
sod tba Ntsra; io the fifth, all birda and roptllea, flah and qaadrupedas 
and In ihe aliUh, the human race. That being ao formed, manlUnd 
weald lam 0000 yeara, and there would be a conaummailon of the 
whole world at the endof ttie 13,000 yeara.— Suidas, vol. tl. p. D58. 

Tile nneient Peraiana taught the formation of thlnga In this suedas» 
sisa : tbo beavona, the watera, the earth, the treea and planta, the anl- 
■Mla, aod then man. The aoace they allotted to each period waa in ths 
Italtewtng daya ; 55, dO,7A, SO, 80, and 75, making logeiher 805 dava, or a 
eoropiaia year, during whleb orsatlon was oompleted.— Hyde Vel* 
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telligent mind. The tnie conftraction of every put iiiii«t 
he, not the podsibilitiet of meaning which refining ingenuity 
may draw nom the expression, bat that sense and purport 
which the author himself, in penning them, intended that 
they should express. His personal meaning at the time, 
and not the import which our verbal criticism can now ex- 
tract, should be the great object of our attention. In the 
present instance, I think Moses meant to express six natural 
days ; and therefore it appears to me to be most probable, 
that whenever the right theory on the fabrication of our 
earth, and on the era and succession of its organized 
beings, shall be discovered, it will be found to be compati- 
ble with the Mosaic cosmogony, in its most natural si^ifi- 
cation. But until this desirable event arrives, there wiU be 
as much incongruity between this ancient account and our 
modern speculations, as there cannot but be between the 
devious excursions of an active imagination, and the simple 
and solid, but unattractive, reality. Our German contem- 
poraries, in some of their reveries on ancient history, are 
equally alert to prove that novelty of fancy is more sought 
for by many than justness of thought ; that it is easier to 
argue than to judge ; and that even truth becomes weari- 
some when it ceases to be original, and has lost the impres* 
sion of its beauty by its habitual familiarity. 

It is quite true that Moses did not profess to be a geolo- 
ger, and had no business to be so. His object was, not to 
teach natural science, but to inculcate the existence, the 
laws, the will, and the worship of (ron ; and to found the 
polity and social manners and institutions of his country- 
men on this only true foundation of national prosperity and 
of individual happiness. But as he was the chosen organ 
of Divine truth to man, on his moral and religious duties, 
it is most probable that what he expresses on other subjects, 
in those compositions which were to be the permanent 
guides of the opinions and conduct of his nation, will be 
also what is true and proper. It is most consistent with all 
that we know of intelligent agency, to suppose that he who 
was instructed or ffuided to be the lawgiver and sacred pre- 
ceptor of his people, would be likewise so informed, or in- 
fluenced, as to avoid falsehood on every other collateral 
subject which it would be in the course of his narration to 
notice. If we were directing or assisting any pupil to 
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wrtto on any topio, w« should certainly notinfferhiro to in« 
Mit any thing that we knew to be a fiction or a fallacy. It 
ia« therefore, moat rational to auppoee that th* tamo preoau« 
tion waa uaed by the Deity towards his selected messenger. 
Hence, f nm induced to believe that what Moses expr«ssoa 
incidentally on other points besides those of his divine 
legislation is substantially true, and will be found to be-so» 
as soon as his judges or readers have acquired competent 
knowledge. It is our deficiency in this which hurries us 
to discredit, or to doubt, or to oppose him. But on no col- 
lateral point, additional to his main subject, was he more 
likely to have been correct, either from true human tradi« 
tiona of preceding knowledge, or communications, or from 
new supplementary aid, so fur as that was needed, than in 
his notices of the divine creation. This was indeed the 
true basis of his mission and tuition ; and is brought promi- 
nently forward at once to our view, as if it were meant to 
be so. His brief intimations nre, therefore, most probably 
the just outlines of all true geology ; and thus fur we may 
affirm, that the more our materials of judgment are in- 
ereaae«l by the multiplying labours of our geological stu- 
dents, the less founded any opposing speculations appear 
to become. It is now thirty-five years since my attention 
was first directed to these considerations. It was then the 
fashion for science, and for a large part of the educated 
and inquisitive world, to rush into a disbelief of all written 
revelation; and several geological speculations were di- 
rected against it. But I have nved to see the most hostile 
of these dustroyed by their as hostile successors ; and to 
observe that notning which was of this charncter, however 
plausible at the moment of its appearance, has had any du- 
ration in human estimation, not even among the skeptical. 
Augmented knowledge hss from time to time overthrown 
the erroneous reasonings with which the Mosaic account 
has been repeatedly assniled ; and has actually brought to 
light more facts in its favour thsn at this late period of the 
earth could have been expected to occur. Those which 
are of this description are enlarging in number every year ; 
and therefore my belief is, that tne verocity of the chief 
Hebrew historian will be ultimately found to be as exact 
in what he has recorded in the cosmogony with which he 
MiBiMAc«« his work, as it is in the aooount of his own 
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I 

legislaliofi. There Is ceitainly no appewsocef u yat, lliai 
any contradictory theory will long eunriire its public ennn- 
ciation. Magna eat rsaiTAet e^ vrewdebU^ is the eveilaei- 
inff axiom. Tmth, and truth only, will obtain any immoiw 
tanty in the intellectual, and therefore in our literary and 
aociat worUL 



LETTER II. 

On th* Formation ftf &ur Planetary 8y»tem-^7%* Start and tka CamttOk 

Mr DBAB Bor, 

I HAVZ preferred to lay before you thii review of the 
•acr^ history of the world in the form of letters, because 
It will unairoidablv be of that excursive nature which best 
suits this class of our literary composition. The peculiar 
events and agency, and the intelligent design that directs 
and causes them, which distinguish sacred from profane or 
common history, lead the mmd to many considerations 
and investigations on which it desires to attain every eluci* 
dation which patient thought can supply. But these would 
not suit the direct statements and usual rules of historical 
writing, in its regular forms. The epistolary style will 
therefore be adopted, as most convenient for the accomplish- 
ment of the purposes of the present undertaking. 

The fourth rotation of our globe was accompanied by 
the formation and arrangement ^ our planetary system. At 
this period of our creation Motes places the formation of the 
sun and moon, and their association with our earth ; and 
expresses the divine order, that they should regulate the 
illumination of our world, and divide our day into the two 
natural distinctions of visible light and succeeding darkness, 
and become the cause of our seasons, and suggest and 
govern our computations of time. 

** And BuiniM Mid, Let there be lif bts to the finBtOMOt 
of tbe beaven, to divide the day from the night ; and let them 
be (hr elcne, and fbr eeeaone, and fbr daye, and far years : 
snd let them be Ibr Itshte In the (Irmainent of the besvenlo 
give light ntKm the earth: asd it was so.*^ 
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It has nol Mtkfied fome tbat tht min thould ba rap« 
poced not lo have tziitad before our earth ; but why thould 
•a anterior sttbeiatenoe be claioied for U more than for our- 
•elveel There ie no reason which makes it neoesaary 
that the man or moon should haire been framed at any 
other era* rather than at this period. We do not knowy 
and we have no means of knowing, at what point of the 
oversowing eternity of that which is alone eteinal— -the 
Uivine sabeistance-— the creation of our earth, or of any 
part of the Qniverse began, nor in what section of it we are 
miMkf now. All that we can learn explicitly from revela- 
tion IS, that nearly 6000 Tears have passed since our first 
•neestor began to be. Our chronology, that of Scripture, 
is dated from the period of his creation ; and almost 6000 
years have elapsed since he moved and breathed a full- 
Ibrroed man. But what series of time had preceded his 
formation, or in what portion of the anteceding succession 
of time this was effected, has not been discIoM, and can- 
not, by any effort of human ingenuity, be now explored. It 
is an absurdity to talk of a beginning eternity, because that 
would be a contradiction in terms, and an inconsistency in 
idea, as far as such a boundless topic could be an idea 
within us. But yet, all existence and all time must have 
some relative reality with respect to each other. Creation 
most have begun at some early part of anteceding eternity ; 
and our earth may have had iu commencement in such a 
primeval era, as well as in a later one. We are approach* 
mg the six-thousandth annual revolution of our globe round 
the sun. This is all we positively know ; but there is no 
eompelling reason, which we can diicem, why any thing 
should have been made earlier than our system. All are 
alike creations of the Creator, and therefore equal in dignity 
as to each other, and of equal estimation with him ; and 
therefore the chronoloffy of our being may be as ancient 
as that of any of the splendid orbs above us. But this is a 

Klnt on which there seems no possibility of adding to our 
owledjje, by any exertion of the human intellect ; all 
foither mformation upon it muit come from a superior 
■ource ; and in the absence of this, the one supposition is 
as probable as the other. 

But whatever may be the comparative antiquity between 
our globe and the myriads of radiant bodies which nightlj 
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Mm the immenM expansion of celestial space abore us, in 
tneir unaltering stations, the most natural idea, as to those 
which aie linked with us in their concurring revolutions 
round our grand central luminary-^and as to the -sun him- 
self^ which attracts and governs both them and ourselves — 
and as to that pleasing satellite which makes our night 
■o poetical and so beautiful, — ^is, that they and we had all 
one coinciding period of existence, and ihffer little in the 
chronology of our origin. This fact, at least, seems to be 
philosophically certain, that all the bodies which compose 
our planetary system must have been placed at one and 
the same time in that arrangement, and in those positions, 
in which we now behold them ; because all maintain their 
present stations, and motions, and distances, by their mu- 
tual action on each other ; neither could be where they are, 
nor move as they do, nor subsist as we see them, unless 
they were all coexisting : the presence of each is essential 
to the system which they constitute — the sun to them, 
they to the sun, and all to each other ; and this circum- 
stance is a strong indication that their formation was simul* 
taneotts, and therefore that the sun did not precede our 
earth in his formation, but was made as that was framing, 
just as Moses has narrated. Each of the planets, and the 
sun, have, no doubt, their several peculiar uses ; but they 
have also been fabricated with mutual relations, and for 
common purposes. Our system of animated and yegetable 
nature could not subsist without the sun. We could not 
have our seasons, our daylight, or our years without him. 
He, therefore, has been made expressly for us, as well as 
for the substances and beings that he may contain within 
himself. He has equally been made for our sister stars, to 
whom he is apparently as indispensable as to us. The 
true chronology of these noble structures seems therefore 
to be, that the sun and the planets were formed while our 
earth was creating. The sun and moon for their uses to 
us, as well as for those to themselves and to the bodies 
that, with us, circle around them : — and this the Hebrew 
author intimates, when he adds — 

** And Elohlin mads two frest llghta; the greatsr light 
to rule the day, and the leaaar light to rule the night : Cho 
auraaleo.'»* * * 



1. 1. vsr. 10. That the atars here mentioned were the plansta 
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TIm iUn with which we are connected aie the mx pluietf 
dietinguiehed hy the names of Mercuiyi Venu% Man» 
Jupiter, Saturn, and Uranue ; and thoee four imaUer ones, 
diicOTered within the present century, and called the tele- 
aeopie planets, because they are not discernible without the 
•id of a very powerful astronomical instrument ; though* 
perhaps, insteaa of them, the more ancient one of which they 
are conjectured to be the wandering frannents, was the 
primeval companion of the other six.* The immense dis- 
tance which separates the stars that belong to our system 
from the other unmoving ones, that shine m the infinity of 
space beyond, increases the probability that Moses alluded 
ciily to those with which our earth is concerned.t Of the 
creation of the rest, as they are no part of our cosmogonyi 
bat bel<mg to other orders and systems of existence, with 
which at present we have no relations, no account is trans- 
mitted to us. They are indeed the most splendid mysteries 
«f nature. They are known to us only as radiant points ( 

ef oar s y ls a t, end not the fized stara, aeeiM a luat huftranca, fVom tbs 
teet, dial aAer mentioning them, Moaet Immediatelv aubjoina, ** And 
Biahini ael them in the drmament of the heaven, to give light upon tbs 
earth, and to mle over the day and over the nlght.''-~ver. 17. Now the 
stars wblcii wore mora pecoUarly eel in the firmament with direct rs> 
lallOQ to oar earth, were the planete, two of whom are connected with 
•or day and night, Ibr V«nua and Jafriter alternately become our room* 

a and evening atare, and give a llcht to oar earth in their tranacendeat 
llaney whica no flsed star aflbrda. 
*^TlMee fbor minute bodies, if all were put together, would not exceed 
Che magnitude of the moon ; they are not larger than aome of oar 
Mande. And Olbere haa eui^eeted, that they may be the fragments of 
a graaier nlanei, which has buret by aome exploaive force. It haa been 
ealralaied that an exploding velocity " twenty timee greater than that of 
a canooo bail woald be euffleient to make iheee deecribe orblta similar 
letheoe deeerlbed by the other planeu.**— Barte, note to La Plaoa, vol* 
Lf.nL Thsy are, 

Cerea, dieeovered by Plazxl, 1800; 

rallaa,inl809,byOlberB; 

Juno, in 1803, by Harding ; 

Teeta, in 1807, by Olhera.—La Place, p. 71. 

They sie m ssasll* that Dr. Herachel lodged the diameter of Oeraa to bs 
soly 140 miles, and that of Pallaa bat 80. He called tliem aateroids. 

1 La Plaoo fives an aatoandhig idea of the dietanoe of our ayetem flmn 
the f not boat of the heavene ; for he eaye, '* TYioee eurs which, flrom 
their greet brilliancy, appear to be nearest to aa, are at leaat 900,000 
Iteao fhrther Awn tia than the aun."— SyetAme, vol. I. p. 173. Dr. Wot- 
laalM reekoQod Biriaa, the beauilAil elar near the lower part of Orion, le 
hs ilMBI timsa nMra disunt from cs than the eun. Dr. Bradlsy 
~ that y Draso was 100^ t lines thssaaudlsiaaos. 
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for the most powerful telescopes cannot farther enlarge 
them ;* and yet oar scientific contemporaries are ascertaining 
that their namher amounts to a multitude, which their pre- 
decessors never imagined, and which seems to exceed all 
our powers of fully exploring.! Of these it is remarkahio 
that they are undergoing changes for which we have no 
means of accounting, but which display mighty causes to 
be there in active operation.! Sometimes the alterations 
are gradual, and observable 1^ human care, though not 
explainable by the acutest minds of science.^ Sometimes 
they indicate an actual destruction.il It is one of the won- 

*IjiPlaee, vol. 1. p.90. 

t " Mr. BeMell, of Kdnif;sb«rg. obMrved in three years between 30,000 
and 40,000 stars comprehended within a zone extending 15 degrees on 
eaeh side ofihe equator ; hot even this great number is but a small por- 
tion of the whole within the limit of the zone which he examined. To 
procure a more complete survey, the Academy of Beriin proposed that 
tkia tame zmu should be parcelled out among twenty-Pour obsenrers, 
and that each should conflne himself to an hour of right ascension, and 
examine it in minute detail. This was adopted ; and the eighteenth 
hour was conflded *o Professor Inghirami, of Florence, and examined 
with so much care, that the positions of 75,000 stars have been deter- 
snined in it.^^Edin. Rev. May, 1830, p. 91. ^ 

If this number was ascenained to be in one part only out of twenty- 
fhur, the amount in the other twenty-three positions of this zone, and in 
the rest of the heavens, will reach a magnitude that makes the Divine 
promise to Abraham not a mere emphatic simile, but an exact compa- 
rison. " Look now toward heaven, and tell the stars, if thou be able to 
number them : so shall thy seed be." — Gen. ch. xv. Tcr. 5. If the nebula 
that abound so much above are truly resolvable into clusters of stars, 
the multiplicity of these radiant bodies is indeed, at present, innumerable. 

X Thus, " a new and brilliant fixed siar vitmtwire extinguishfd duting 
Galileo's life. The temporary star in Cassiopeia, observed by C Gemma 
in 1572. was ao bright as to be seen at noonday. That in Serpen- 
tine, first seen by Kepler in 1604, exceeded in brilliancy ail the oilier 
stara and planets.''— J. W. HerMchePs Discourse, p. 115. 

% La Place observes of the Cassiopeian star, ^ In a short time it sur- 
passed the most beautiful stars, even .Jupiter himself, in brilliancv. Its 
light afterward grew feeble, and in sixteen months after its discovery, 
it disappeared, without having changed its place in the heaven*. Its 
colour experienced considerable variations ; it was first of a dazzling 
white, afterward t^ a reddish yellow, and lastly of a lead-colourad 
white. What was the cause of these phenomena r—8yst6me, vol. 
L p. 61. 

II The idea of La Place is reasonable: "As to those stars which sud- 
denly shine forth with a very vivid light, and then immediately disap- 
pear, it is extremely probable that gr«ai conflagrations, produced by 
extraordinary causes, take place on their surfhce. This conjecture is 
oonflrmed by their change of colour, which is analogous to that presented 
to us on the earth by thosp bodies wliich are set on flra and then naA- 
asUy flxiinguiahad.'^— SystAma, p. 8L 
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den of creadoiit that any phenomena of bodies at such an 
immense distance from us should be perceptible by human 
si^t ; but it has clearly been a part of the Divine maker's 
plan, that although they do not act physically upon us, yet 
that they should be so far objects of our consciousness as 
to expand our ideas of the vastness of the universe, and of 
the stupendous extent and operations of his omnipotence. 
By them we are enabled to ascertain that existing space 
expands around and beyond us for millions of millions of 
millions of our earthly miles ; and that his creations accom- 
pany and abound in all this marvellous extent, which, dis- 
playinff no boundary, no terminating ends, may be justly 
called infinite. It is an ocular reality, which gives us a 
sensitive idea of actual infinitude ; for it presents, to every 
examining eye, extension spreading into ubiquity, and no- 
where ren^hinsF any visible or inferable limit. The immea- 
surable expansion of the heavenly regions, illustrated to our 
aght by the splendid spheres which mark the amazing 
extent, is therefore, in the strictest meaning of the term, a 
manifest infinity, — an infinity made visible to our intellect 
by immense distances which our eye can survey, and which, 
from what is seen, compel the judgment to perceive and 
infer an unbounded universality beyond them : for there is 
nothing in them which denotes that what reaches our sight 
in them is at the last limits of existing nature. 

These lofty mansions of being also indicate to us, that 
they have the same Creator as ourselves, and are but so 
many other magnificent scenes of his sovereignty and care. 
For they display an abiding relation of position, and a simi- 
larity of motion and of nature, which philosophers have 
noticed,* and there are strong indications of unity of design 
and creation. But their very appearance exhibits sach a 
congeniality and analogy of nature with the radiant bodies 

*"The fixed statu prmerve an IriTariable position ralati^ely to each 
sclfeBr. There ia in all the atara a freneral periodical motion, which prn- 
ducca a alifbt ehani^e in their respective poniiiona. which ia called 
sberratlon. Several alara hare proper motiona pecuiiar to ihemKeWea, 
very alow ; but which the lapse oftitne has rendered nenaible. Hitherto, 
Iheae have been principally remarkable in Siriua and ArrloruN. two of 
tlM most brtliiaiit ; but every thing indacea us to think that in aucceed- 
logafm, similar motion« will be developed in the other atara. ... It is 
•xtremsly probable that the nature of all these atara la the same.'*— La 
riaea^ SysiteM, p. 8K sad 8J. 
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which fonn our syitein, and especially in poaaeMiBg «nl 
imparting the same luminous fluid which we enjoy, thai th« 
reason cannot but refer all the atellary orbs in the celestial 
epaces to one common Author* The identity of the li^ht, 
which alike emanates from all, precludes all rational doubt 
on this interesting question. That our light was his crear 
lion we learn from his Scriptures. This nict justifies us in 
referring it in other orbs to the same origin ; and nothing 
in the universe shows any marks of any other creative 
power* 

The facts of nature are sometimes so surprising as to 
be incredible to any but a scientific mbid. One of uiese is 
the circumstance, that those fixed stars, in their immense 
remoteness from us which occasions their parallax to be 
insensible, should yet be visible to our eyesight, especially 
when the portion of their light which reaches us is so incoo* 
ceivably small. That light, the most attenuated fluid we 
know, whose particles have the incomprehensible minate> 
Hess which was mentioned in the former Letter, should travel 
in undeviating straight lines through so many inexpressible 
millions of miles, and reach our comparatively petty globes 
uid enter every eye upon the surface which looks towaxds 
lhem,'^is one of the miracles of our created nature. Bui 
this effect becomes the more surprising, when philosophers 
of great caution and high reputation present to us their com* 
t>utations of the ccMuparative smallness of the degree of the 
luminous fluid which from them affects our visual organs.* 

The ffreat host of heaven, technically called the fixed starS) 
have other analogies to our system, which confirm the belief 
that thej^ originate from the same creative Power, though 
in a difMrent, and to us unknown, chronology ; bat which 
makes the epithet of fixity in some degree an erroneous 
denomination. Though appearing to our unassisted «ye as 
eingle stars, some are not so, but are a combination of 
several. One has been ascertained to be a sextuple atu, or 

■ 

*I)r. Wollaaton InlbrriHl the suni^s light to he 11,839,530,000 times 
sreater than that of Bhrius ; and if we sappose that the eun lo«t lialf of 
Ais light by the reflection, then that of Sirius, one of the brighteat stars 
We know. Is not one 90,000 mUlionth part of the solar light. Bat that 
«f the emaUer star Vega, he computed to be only one-ninth part of the 
light of Siritts, or 180,000 million times leas than that of the sim.<— f^ 
tasaaSk Ball. Univ. Sept. 1830, p. 188. Yet it is visible to as. 
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mx asMciated together;* two othen are qiiadraple, or 
rroufB of four;t aeveral are triple ;t and still more are 
doable.^ This resembles our earth and the moon, and the 
other olanets with their satellites. This similitude is in- 
creased, by oar finding that they revolve round each other, 
or round a common centre, as we and our companion move 
roond the sun. Another analogy may be traced in the 
colours of some ; for one of the stars is white ; Aldebaran 
is a glowing purple ;n Scorpio is red, like our Man. It also 

•lllrXSomliiMMastlMtforOrlontobeoribisldnd. TheflmorUis 
tU bstaff S)' finpro tbe principal, which is of the flAh magnitude. 

t Aa Um ^oT P«rseus, snd a of the twlnii In Castor. Two of these nnr 
am Tery near, snd Arm s sjrstem: the two others aie above S' dlttsat 
— Ar J. Somh la FSntsMA, 1887, vol. U. p. 10& <»-•«■». 

I The Y la I^«> is triple, sod two of them form a system. The same 
aiay be said of c Bootee, I Scorpio, snd o Northern Crown.— /». Mr 
Jemes aleo mentioned. In this paper, to the Royal Society in 1816, that 
all the thiee stars of the triple star ( Cancer were ascertained to bo 
rahuiveiy in motion, and described orbite abont each other. He and 
Mr. Herachel remark^ in 1824. of the triple star Lynx 19, that two of 
them were very near; that they had maniftsetly altered their dieianee, 
and yet the tertbest of the three had not seneibly seemed diaplaceo 
TMr animlariiy movement ie 939 in forty years, which announces a 
eomplete revolution in 6Aff years. In fiay-wven years the tbnw aurs 
would be in a strsight line.— Pbil. Trans. 1834. Part 3. 

^ The same gentleman remarked, that a great number of other atais 
were double, and preeented aleo angular movements, which indlcaied 
revolatioiia round a common centre ; as and y of Virgo, \ of Bootee, 

» of Csesiopeta, S9 of Orion, 6 Serpent, p Ophlueue.— /d In ths 

dooMe Star \ Orest Bear an angle of nearly 14^ was fbund to have beea 
deoenbed by the two atars about their common centre of gravity in less 
than two yeara. It was M. Struve, of the Dorpat University, who drst 
obwrved tais importantpheiiomenon, which implies tbst these two stars 
Ibnn a system. In I89A, with one of Prauenbofbr*8 large redacting 
teleaeopee, this profeesor surveyed 1000 double stars of the flrst four 
ciaaaeo: 800 of tbeee were then new to science, snd 300 of them of the 
flrat elsss. ThlN Indefluigsble man, continuing his labours, bas ex- 
smined above 190,000 stam, snd found 3000 to belong to ibe flrst four 
cisssss of doobls stars, of which in 1890 be had only seen and eata- 

locBsd aoo. 

11 The eoloors of ths stars sre enrions and beaotlAjI phenomena. 
The Instances specified by Mr. Barker in August, 1831, will give ooms 
Idea of them :— a Hercules s double star : the large at ir red ; the smsll 
of a Mulsh-green colour.—^ Hercules: the large star bluish- white ; the 
smsll of a floe ash colour.—^ Lyra a variable star: three of the eomU> 
asiioiM sre while ; the Ararth of a red colour — v Cygni a triple afar: 
lbs larffe are white ; ibe others red.— y Andromeda : the large star red : 
lbs smsllsst sky-blue.— Nesr 21 Perselie s double star: the laige one 

2ellsw ; the small blue.— Near the feet of Aries is s double sfsr: the 
irfsst or sn intense ruhv colour : the small ons green.— C;ir<mu« ap- 
pmrs like a star of the flnh magnitude^ with a bluish- white light. Tee 
aMoroid FoUom shinss with a ISiiut rosy tint.— Lit. Qaieite, No. 709. 
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^peari iii the cbanges and In the brilliance of many, whidi 
u a variation that has been remarked in some of our 
planets.* There is also the mnd analogous circumstance, 
that as all the planets more from west to east in their roU- 
tions and orbits, so the whole body of the stars appear to 
have a general movement in the same direction^ which some 
have computed to be completed in 25,000 years. 

The creation of the fourth day, being considered as con- 
fined to our own system, embraced the sun, moon, and 
connected planets, and may be considered as extending to 
ttieir composition and allocation. Let us briefly recollect 
the leading circumstances of this important formation. 

Of the actual substance of the sun, so little, satisfactory 
yet to our judgment, has been discovered, that all which is 
mentioned concerning it, can rank no higher than conjec- 
tures of scientific imagination more or less plausible. The 
comparative masses of its spacious substance, and of the 
other planets, have been calculated.t Dr. Herschel thought 
its bodv to be opaque, with an upper stratum of self-lumi- 
nous clouds. Black spots, of varying magnitude and form, 
are continually appearing upon it, and receding ; and have 
led astronomers to discover that the sun has a rotation round 
its own axis, which it performs in about twenty-Ave days 
and a half.J These spoU are almost always comprised in 
B particular zone of its surface.^ His diameter has been 

• La Place mentions of Venus that it becomes at times so biiUiaot as 
to be seen in Aill daylight with the naked eye. The greatest brightness 
returns after an interval of eight years.— P. 54. Above thirteen stars are 
known to be changeable in this respect. The increase of light has been 
found to occur more rapidly than its diminution. 

t La Place states the following proportions to exhibit the relative 
masses of the planeis ; that of the sun being taken as unity '<r^ 



Mercury — 

Venus 

The Eartb. 



2,(Ui»,8ia 

1 



Iiv4}o0w« 



Mars... 
Jupiter. 
Saturn. 



Uranus. 



8,646^ 

I 
I 



I 



i7,«ia 

Systems, vol. 11. p. 4SL 
lAPlaee, vol. i. p. 19. 
A. p. 90. One of the largest.spots for some time seen npon the son 
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bamni of oar seas.* Gaspwn lakes haire been supposed^ in 
it. t But it has either no atmosphere, or it is of sach extreme 
rarity as to exceed the nearest vaouum we can produce bj 
our best constructed air-pumps ; so that no terrestrial ani* 
mal could breathe alive upon its surface.^ li^ then, it be 
inhabited, it is not by belnffs who have bodies like either 
men or any of our animated races. The lunar population 
must be of a far more aerial nature than our present selves, 
or our most delicate fellow-creatures. Only sylphs, spirits, 
or anffels suit such ethereal medium. It has a ;^at n im- 
ber of invariable spots, which prove that the moon alw ys 
presents to us the same hemisphere, and revolves on its axis 
in a period equal to that of its revolution round the earth. ^ 
Its dark and bright parts have given rise to the idea that it 
has seas, islands, and continents; but it is now doubted 
whether it has any water at all ; imd it has been su)>posed 
that if it had any oceans, the superior attraction of the earth, 
especially when in conjunction with the sun, would draw 
the aqueous fluid into a deluge over a large part of its sur- 
face. The light of the full moon is at least 300,000 times 
more feeble than that of the sun. II From this inferiority, 
the lunar rays, when collected in the most powerful mirrors, 
produce no sensible effect on the thermometer.lT Indeed, 
they seem to have a cold-producing agency, according to the 
experience of practical men, though philosophers have not 
yet ascertained the fact by their direct experiments.** That 

* La Place, p. 47. An American astronomer has Inuigined that it 
wan eoTored with ice and snow. 

t PerusMc, Bull. Univ. 1830, p. 163. Mr. Olbera thinks that Lohr- 
man's Chart of the Moon sorpasses all others that we have or it. 

; La Place, p; 43. 

$ La Place, p. 43. It is infbrred, that fVom this mode of movement 
one hair of its residents never see our earth, and the other half never 
behold the son. In every month they have only one day and one night, 
each a fortnight long. 

It This is Mons. Bouqaer** Inference, fhmi his experiments, which La 
Place inserts in his work, p. 43. But Dr. Wollaston haa thought himself 
justified, flroni his eompariaons, to conclude that the light of the san is 
almost a million of times greater than that of the moon. He eompnted 
the solar light to equal that of 5.5A3 candles placed at twelve inches 
distonee, and the light of one of these, at this distance, to correspond 
with that of 144 moons. He therefore inftrred the sun to exceed the 
monn In brilliancy 801,073 Umes.— Femss B. U. Sept. 1830, p. 170. 

IT La Plaee, p. 43. *- » r 

-**r **'. A™«» ''w assured by Uie gardeners of Paris, that in the months 
sr ApcUttid May, UMf had fboad ite ISAves and httto of Uieir plaai% 
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thgyh«y6mpacqli«r«iiJiiBidutagTinilagiiMimilM «Hwi^ 
6aaie appeui to have bean actaaiJj experiflneed by woma 
of oar eowiirfmta.* Other nations docbure the nue.t It 
hae been eoofton observed in mental derangement, that this 
BMladjr has been named lonaejr, fiom the assomed eflect; 
and medical men* experienced in such cases, have assoied 
aw tlmt in many them is a lisible excitement at the chanffss 
of ihas Inminary. Its atmospherical ei&cts have been dso 
maetted.! We learn from Plutarch, that the ancients be- 
lieved thm moon to produce roauT sinipilar results, whidi he 
Hence, however beautifiil and interesting the 



IS lbs ftafl mooB In • clear nlflit, aetmllf trwrn, wbea 
ihi i lwim n ii Hi m ftin ifnifTftftiiTn Truminij rtrg m ia ■liiiriiHiii ninliiHi, 
pmoL HsnentkMwtlistilMM Ael«iiidkat«tliaiDooo*»raysiolHrf»a 
rnfonAe power ; bat ibat ibe largex speeolaiiw dlredfld to the bmmni 
■I iiilaBiii ao saeh lodleaiioosona ib w a i oiBe l af Placad ia tiuir fccas.— » 
Fetmm, B«U. Uaiv. 1897, p. 3(0. 

Dr. Boward, of Baltimora, bas afllnned,du( oa ptadag Um Maekmsi 
•Vpm ball of iiit dilltaranftlal Uwnnoineler fn tbe teas of a tbtotooa* 
Mi<» w<t rt i w t au ii u i mi gi>oadtoilieliilitofaflillBiooa,tli>liq[Bor 
M half a ■rtnntn oisht dctrooo ! ! 

*"* Moo oa boardaoUp, wbUe lying fn Iba mowiHght widi tbdr 



tipooa4 to Uie beaoiB, often bare their mdedee epaamodically distorted, 
and iMr awatba drawn awiy ; ochera bave been eo favored ia their 
■fta as lo looe it for several montha.'* *« Fleb bong up all night tai the 
light of the moon, when eaten next day. baa oeeaeioned vlirtent elrhnias 
and exemelalfaig peine."— Montgom. Travela of Tyenn and Bennett 
Tbe Peptf nieeionnriee mention tint be who baa alept in tbe ^ 



i^htii heavy when he awahee,and ae if deprtfed of him ee n ee s . TUs 
' I with what Plnureb noticee : ** Everybody knows thai thoes 



abroad under tbe inflnenee of the moon aie not eaifly waked, 
bM aeem'etopid and aenaeleea."«-Plut. Symp. J. S. I bave Alt thie. 
r Mr. Madden aMntioBS, that the Anbe attrtbate a morbUe biiaenee to 



and think it eausea ophthalmia and eatanhu He 

it in 




ibeio wna aonw inllnenee fhxn it in tbe deeert, beyond the 
daaMoeeeof the nlgbte.— Travels in Turkey. 

IM. Ftangerpee declares that tbr nineteen yeari be ftmnd a < 
riiatlea betweea nebnloas days aad ths phases of tbe 
Cniv. IMS, p. tW. 

^nntarEh*snotieesafe:— ^Tbe moon has sosMtailhMBee 
BMBi eormpis sooner in tbe moooUght than in the sen nareee are < 
ttone of expoef ng ibelr Inthole to tbe moonbeame women breaght 
bed at fUl Bwon have eaey labowo— hence IMaaa, or tbe moon, wi 
made tbe foddeos of ehUdUrth; and Ttmothene enya, *Aad by ths 
meen. wUcb Ifoerne the peine of women'— 4be earpentera nmee tiseo 
eat la the ftall of Uie moon, M eofter—Aumero nenaUy thfMh their whan 
tathewane; it is then drier, and beare Uie llaU better ; in Ihs ftiil, it is 
me^aad braised— doogb iearene eooner In the flill— at thie Chao aioet 
dewfeds. BeacothepoetAlcmancailetbedewtbedaaghterofthealr 
Md ef the apeB."— notSKh's Sromis. Ub. UL 4«isl»«. I sbserfs ihsft 
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noonliglit meoery of both besteii mid eaftli is felt to be bjr 
•11, it will be always wise to recollect, that the niglit is oar 
natural and appointed season of letiiement and Tepose. 

But onr system oonld not be completed to be what it is 
without the other planets. These are the six larger ones, 
and the Ibar asteroids, which move in dreoit roond the 
son, like ourselves ; and the satellites which are finind to 
ferolve round die three most distant planets. 

liie ten planets and asteroids are always Tisible, except 
when immersed in the solar rays. The first five lutre been 
known firom the remotest antiquity, because they^can be 
observed by the natural eye : but Uranus and the asteroids 
remained unloiown till the telescope descried them since 
the middle of the eighteenth century.* Mercuij and Venus 
never recede from the sun beyond certain lunits. The 
othen are elongated from it to all j>ossible angular distances. 
But the motions of all these bodies are comprehended in a 
2one of the celestial sphere, called the zodiac ; and the 
breadth of this is divided into two equal parts by the 
eclipticf 

MBBcaBT, so near to the sun, and thence so heated, that 
Dr. Walsh has not unaptly said, the inhabitants, if any, 
must be so many rniimated basaltic Memnons, revolves imuid 
its axis as we do, and in the same timet Being commonly 
immersed in the sun's rays in the evenin|^, and thus con- 
tinuing invisible till it emerges in the morning, it appeared 
like two distinct stars ; and a long series of observations 
was requisite to enable the student of the heavens to recog- 
nise the identity of the star which was seen to recede from 
the sun in the morning, with that which approached it in 
the evening ; but as the one was never seen until the other 
was invisible, it was at last concluded that it was the same 
planet which oscillated on each side of the sun.t 

Mr. EdmonsUMie, who bad Uwed thirtf years in tbe forMts of Denersn, 
retiunlM that trees cm In full moon split, and the wood aooo lotS/— Boll. 
Univ. IMO, irol.vl.p. 109. 

* Mr. Flsaislesd^ in 1600 and afterward, had noticed and registeied 
Vnmiis as a star; bat no one was aware that it was a planet till Dr. 
Heraehel made tbe important discovery which has given the largest ex- 
temrton to oar system Chat it Is now known to embrace. 

t La Place, vol. I. p. 48. 

X 0cbroecer thought this was done in 34 bra. 5' 30".— Mr. HSn^s 
note to Ijt Place, p. 999, 

tiw» d^JesT-!}*. 48. *** ^^^^ ftom the son nersr exceeds Ottrty- 
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Vsifut MfoltM, like our earth, in somewhal leM ihui • 
^y.* Schroeter hu inferred from hie obeervstioni, that it 
hae monntaine of a coneiderable height, and ii lurrounded 
by an ezteneive atmoiphere, whoee refracting power doee 
not diflfer much from our own.t It may therefore have in* 
habitants more like oureelvee than thoie of the other planete, 
but it ie much hotter than our globe, even in our tomd zone. 
Ii eurpaaiee all the celestial orbs in its brilliancy* It ap- 
pears aometimea with horns, like the moon. 

Mabm, distinguished by the redness of its colour, does not 
move exactly in the plane of the ecliptic* It sometimes 
«levtates several degrees from it. It cnanges its apparent 
form, and becomes sensiblv oval, according to its position 
with respect to the Sun ; which shows that it receives light 
from this luminary. From the spots that have been noticed 
on its surface, it has been inferred that it revolves in rather 
more than our day on its axis, inclined to the ecliptic in an 
angle of 66° 88'. Its polar diameter is somewhat less than 
its equatorial. t In this it resembles also our earth. 4 

The splendid orb of Jupitir, though above twenty times 
larger in diameter tfian our globe, yet has received such a 
far greater acceleration of agency than was appointed to our 

Slanet, that he revolves round himself in less than half our 
ay.H His diurnal circuit pfivee him five hours daylight and 
five hours night ; but his circuit round the sun is so ample, 
and his ratio of motion so different from ours, that he taikes 
nearly twelve of our yean to complete it. His season is 
supposed to be uniform. 

• Schrosier ftead this to to la n brs. 11' M". 

t La P1B0S, p. 61. 

t U PISM, p. 50. Aram mMsurad these dlsmaters to b« tn tbs ratio 
or 180 to IM.— /». p. ft7. Ills slderstl rovolutloa Is 087 days ; bis synod- 
led 780.'/*. p. M. 

^ In our globa ** lbs exoMS of the radius of the ««Mtor alwvs thst 
•r tha poles does noc surpaes 90,000 metres.'*— Ls Pfaoef p. 110. Not 
(|nlto twelve mllee and a quarter. M. P<rinaot siwerte that this flstness 
ef osr globe at tbe two polee, ibough very email, la auflldent already to 
dimnaa oar equator eveiy moment ; aa we perceive In ibe heavens by tbo 
anialble phenomenon of the procemion of tbe eaulnoxoa.— Boll. Univ. 
May, 1880, p. SSO. Newton flmi tntbrrod ihta polar flatnoMi. 

ttUPIaoe, p. 108. The motion of hie anota Indleatea bla rotation to 
be (Wns W. to B. In a peHod of 0.41077 decimal of a day.— P. 60. " His 
velsne la 1000 times greater than that of tbe earth.*' —/A. p. 09. Hta 
asnU-dlameter is to tbe earth's equator as 991" 186 Is to 90" ML— /A. U. 
p. 44. 
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Jupiter wa« nwde to be the meet briUiimt d the plaoeCe 
efter Venni, whicli he ■ometiniei sttrpasses in brightneM ; 
though he is at least five times more remote from os than the 
Sim.* Like Mars and oar n^obe, his oib is flattened at the 
poles.! Four small stars, or satellites, constantly aoeom- 
poay him» alwajs changing their relative positions. The 
magnitude of these moons cannot yet be exactly measured \t 
not have the several obscure belts which are observable upon 
his surface been as yet accounted for. To his inhabitants 
Che sun is supposed to appear but as a bright star, giving 
little or no sensible heat. 

8atvbn was placed about nine and a half times farther 
from us than the sun ; and made to revolve round his axis, 
like Jupiter, in less than half of our day ; though his mass 
is so much greater than ours. His celebrated rinff was foond 
fe^ Herschei to have a similar rotation, in nearfy the same 
tuue.4 Although so remote from the sun, both his body 
and Us m^ are deemed opaque bodies, illnminatad by it. 
The ring disappears when the earth is in its plane, as its 
thickness is imperceptible, and it becomes also invisible 
when the sun is in its plane, and continues so as long as 
that plane is between the sun and the earth.H Its seven 
satelutes revolve around it from west to east, in ortnts near^ 
circular — the first six ahnost in the plane of the ring, while 
the oibit of the seventh approaches more to the plane of the 

* JLaPlsee, p. 00, 68. 

t An^o fbund by t verrseeontfl sdmeMiirameiit that bis polar Is to 
lilseqaatoitel dtametor very naariy iatlia ntlo of 107 to 177.— Ls FIsm» 

IBteiseliel observed, tbit these satellftes snrposeedeaeb other sneees- 
slvely in splendonr, and aeeeitoined that they revolve od themselves, like 
the moon, 1841 period eqoal lotbe dnralUm of their revolations rmnid Ju- 
piter.-— La Plaee, p. 68. This eireanietanee makes them very Ube oor 
moos. ** The Inequaliiiea produoed by their mutual attraction do not 
dUkr materially ftom those of the planets and of the moon.*— La Plaee, 
v(rt. U. p. 8S. This great astronomer hae even computed their respeecive 
nassef , thoogh their extreme emallneas, and the impoaalbility of mea- 
sortof their diameters, aeemed to forbid eneh an attempt.— 8ee ttem 
stated, p. 88. He explains, with daborate aeienee, their toeqaalities In 
the Second and Eighth Booka ofhii Celestial Mechanica. 

4 Theplanet In 0,438 or a day ; the ring in 0^437.— La Place, 08. 97. 

11 La Plsee, p. 6ft. Yet by increasing the power of the inapieetinf tal^ 
scope, Herecbel fonnd that it remained visible to him, after It had disap- 
peared to other ob«wver»^/ft. p. 66 « Prom oeveral black bands 

which have been obeerved by oonie astronomera, it would umear tbst 
there is a greater number of theee ring*."— ». p. 67. 
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of Bode WM aflcertained to be one of thoie predictiTe anU« 
cipations of true science which, if just, are, like Newton'e 
inference of the combuetibility of the diamond, aure to be 
verified by the subsequent accessions of oar phik>aophical 
knowledge. These asteroids move at half the distanee of 
Jupiter, and at twice that of Mars, from Mercury. This 
establishment of such a law furnishes another impressive 
instance of the scientific plan and principles on which crea- 
tion has been fabricated. Every new perception of the in- 
telligent laws by which the heavenly bodies move and are 
veg^ated makes more palpable the impossibility that they 
can have occurred from any other origin than that of a de- 
signing, conceiving, selecting, and ordaining cause— « real, 
pre-existing, intellectual Creator. Such wonderful science, 
so exactly, so efficaciously, and so permanently operating, 
can never have arisen firom mere confusion, from random 
motivity, or from irrational chance.* 

Such was the celestial system with which oar globe was 
associated at its creation, distinct from the rest of the starry 
masses. But you will observe that the comits have not 
been mentioned as a part of it) and may be disposed to ask, 
whether they were among the heavenly bodies that were of 
a contemporary formation with our earth. It is a natural 
inquiry ; but we have no materials on which we can satis- 
factorily reason to any useful conclusion on thia point. 
Although we have now become acquainted with so many, we 
know but little about them. They participate, like the other 
stars, in the movement of the heavens ; and this, combined 
with the smallness of their parallax, proves that they are 
not meteors generated in our atmosphere. Their proper 
motions are extremely complicated. They have a place in 
every direction ; and are not restricted, like the planets, to 
move from west to east, and in planes very little inclined to 
the eclipticf 

* Their ftalfflment oTBod^s law strengthens the probsbflity that the? 
an the fragments of a single jriaaet which once moved in the same orM 
in its nelid integrity, as thie snbstantial singularity would more raMmble 
that or the othera. Tlie three flnt of the asteriods take four yeara and 
?pgy "g pthei a their nderal revolutions, but Vests a year len. *« Pallas 
j^**— *2™ *• P**°* ^ •*** ecliptic oonaiderably more than tlie other 
S£!£: ^SUSS^^^""*^^ **■ deviationa, we should enlarge eonslder- 
aMytaete«odthortheBodiae.»>.LaPlace,p.71. •'^"WKr 

east, wime the ether hair perform their morements in s eonttaiT Snr^ 
tion.*'--auart. Bev. No. 41. p. ^n. «•*■•«■ Hwuwy oirae 
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If we kiww their uses in our ■jBtflDi, we eooU film: 
piobable ooajectnies es to the cfaronologT of their 
Thej ha^e beoD nolioed fiom the eeilieet ere of 
nomlcal history; and if our modeni philoeophen hedaet 
diafxyvered ^laft some, at least, leave us to letnm apain iMo 
our gyatem, and thcnrefoie deecribe a vast eilqitical oibit 
round our sun, we might have fimded that the periods of 
their first recorded appearances in ourfield of aeienee were 
the eras of their indrndnal formatkn. But their reoming 
presence proves that their first existence ascends into unex- 
plored and unrecorded antiquity. Tet firom wheaee they 
come to us we as little know, as for what pmpoee. Tycho 
Brahe proved that they were farther from the earth than 
the moon, and were nearly as distant as the planeta. The 
comet of 1682 rei^ipeaied in 1759, having m the inteival 
described an ori>it like an ellipsis, answering to a luiuliiliuu 
of 27,937 days. It will therefi>re reappear in Novenhcr, 
1835, or four years hence.* In its greatest distance, it is 
supposed not to go above twice as fiu as Uranos. This is 
indeed a prodigious sweep of space ; and it has been jnstly 
observed, that the vast distance to which some comets roam 
proves how very far the attraction of the son extends ; Ibr 
though they stretch themselves tosuch depths in the abyss of 
1^ space, yet by virtue of the solar power my retom into its 
:^' efiiilgence. But it has been recently discovered that tinea 
hi!' comets, at least, never Jeave the planetary system. One, 
^ whose period is three years and a quarter, is incfaided within 
the orb of Jupiter ; another, of six yean and three qoai^ 
j> ters, extends not so far as Saturn ; and a third, of twenty 
ii 1^ years, is found not to pass beyond the dicuit of Uzaniu.t 



* M. Footecoolant, in Boll. Univ. 1830, p. 3)0. " It ezpeiieneed in lis 

floarae peitnrbatkms from tbe plsiiets Jupiter, Setmn and Unnas, wni 

[.■^p a sensible alteration from the action of tlM eaitli."— A. Ho calfnltoo 

these pertnrbtttions. It had appeared before, on 95 Aoc. 1981, and M 

Oa. 1607 ; then on 14 Sept. 166S, and IS March, 1759. He expects It oq 

^ 7 November, 1835 ; hot M. Damoiscan thinks it wiU be tko 4th of thai 

; maaOk.^Ib. . [Aftlrbet for bettiof foactaa.] With sach aotb e a Hc ai 

W'^ preciaion do men of aeienee attm^ to anticipate the BMfaaaslsaf 

iK^^ these immensely distant, and nsnaUv invisiUe bodias. - 

a: ^\ t Mr. J. T. Barker, Buckardt, and La Flaoe have caleulaledaBd ahawa 

,^< . , the eflfeets which the action of Jnpiler^ attraetton has had oa aswaaf tto 

[tfi^ cmnets. It may have rendered the oao of 1770 ttna viaible, wMeh had 

jiP^ been onaeen before ; and hava made it iaviaihla asaia Ikooi the year 

. m9.~Mecbao. Celeat. ii. p. 896 
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The little comet, the first of them three, whose retoms 
were predicted and its oifoit ascertained by Encke, cats the 
orbit of four planets in its path. Approaching within the 
distance of Mercury, it recedes to about four-nfths of that 
of Jupiter. Its body seemed without a nucleus, or any 
regular, defined form. Stars were seen through it. It is' 
attached to our system, and describes equal areas round the 
sun in equal times.* Its figure was circular, approaching 
to an oyal, without any appearance of a tail. This fqct 
evinces such rdations to our system, that if any comet can 
be placed contemporaneously with it, this might be included 
in the process of our creation, t 

'* The primUioefluidUy of the planets is clearly indicated 
6y the compression ef their figure, conformably to the laws 
of the mutual attraction of their molecules. It is also de- 
monstrated by the regular diminution of gravity as we pro- 
ceed from the equator to the poles. This state of piimitiTe 
fluidity, to which we -are conducted by astronomical phe- 
nomena, is also apparent firom those which natural histoiy 
points out.** SuAk is the deliberate judgment of La Place.t 
Sir Isaac Newton had also, a century before, asserted the 
primeval fluidity of our globe. It is thus that Moses first 
displays it to our view, a moving, liquid, unformed mass. 
In this state, under the additions action of light, it began 
its wonderfiil rotation, and became the regular compositton 
of which it now consists. 

One of the grandest circumstances to which the contem- 
plation of the heavenly bodies that form our system at- 
taches the attention, is the surprising distances at which 
they are placed, and the stupendous amount of space which 
ihey^ occupy by their circuits. Our earth is above ninety 
millions of miles firom the sun ; Saturn is above eight hun- 
dred more miles farther off; and the next and most remote 
that we know, which is connected with us, the Uranus, is 

*Mr.Diivies Gilbert. 

tThe able Mr. Struve inferred that it probably received its ligluflroin 
tliemiB. It had no solid nacleus, because he saw very amali stars 
through its nebulosity, evea within a few seconds of its most brilliant 
point. It presented a centre of intense light nearer the border. It be- 
came nare brilliant as it approached the sun, and its dimensions dimin- 
ished as it came nearer to the earth. But its form in 18S8 was not the 
same as in 1825.~BuU. Univ. 18S0,p. IW. ' 

|Syst4me,vol.U. p.3«». 
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in oar dTectimiate adoration and gratelbl daty, wh^ coold^ 
onr reason ■ugmt to ub, while it eontemplaied a majeaty 
10 tremendous, but a tremulous dread and silent despair ! 

AnoUier consideration b iwtounding ; — ^When 

•re gaze, on a clear evening, on the bright Jupiter, we are 
■Being an object that is 487 millicms of miles from ns. But 
when we look at the bright Orion, or the Great Bear, we 
ar« beholding substances which are myriads of times that 
remoteness from us. . . . The idea frequently overwhehns 
me, as I stand and view them, and think that I, a petty 
human being, have the faculty, and can exercise the power, 
of looking through millions of millions of miles of extended 
space, and that I am at that moment actually doing so — and 
that such an amazing expanse is pervious to my eye, and 
perceptible by my conscious and, in comparison, insigniii- 
oont soul. But miraculousness is the true character of 
created nature.* 

*Th6 fbUowlng Tables may be aenriceable, in considering the crea- 
tion of oar ■yttem. 

DiAM KTBRi of the Bum and Plankts, in English miles. 



Bun 88S,946 

Meroury...... S,SM 

Venue 7,fi87 

Ova Bakthx 7,911 

Moon 9,180 

Mars 4,IW 

VmIs 938 

auANTiTY or Mattkr« supposing Uut of the Earth to be 1 



Juno 1,49S 

Cere» 1(S 

PalUu 80 

Jupiter 89,170 

Batnra 79,049 

UraniM 35,119 



BtiN 390,090 

Merenry 0,198 

Venns l,lSft 

Ova Earth 1,000 



Moon 0,02S 

Jupiter 330,600 

Batum 103,9S0 

Uranns 10,840 

RavoLunoR round the Bun. 

Mwroury * 87 days 93 hrs. 14 min. S3 see. 

Venus 994 

OuaSAaTK. 963 

Mars 686 

Junlter 4,330 

9atum 10,740 

VraniiB 3o;880 

MuiHi,roaQdths Earth 97 _ » ^ 

Dr. TlfeOBMOD^s I&sL Soy. Boe. p. 966. 

The last aunbem would be In yean: 

J^ntter U yean lOoMntha 15 days. 

Baiuni 99 II 

Vranua 83 94 

Thus Uiaaa^ thoagh hai W timas Bather off the sua ilwa wean, 
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whilA the attndioii of gra^itataoii was made by an invaria- 
ble law to be ever equal to the mwiweii of each planet, the 
oentiiiagal or projectile impuluoo* precUelj pn^rtioned in 
every one to that attraction* was given to each planet : so 
that in no one it should exceed the solar attraction, and yet 
that it should be always sufficient to prevent that command- 
ing power from pulling any one out of its {^pointed orbit 
down to the absorbing centre. On this nicely-balanced ad- 
justment of two most mighty and ever struggling and op- 
posing forces all the movements of our planetary system 
are duly proceeding, ever on the ver^ of the most destruc- 
tive danger, by either energy mastermg the other ; and yet 
such a powerful and vigilant superintendence is constantly 
governing both, that this perilous contest has continued 
nearly 6000 years without the balance varying in the 
slightest degree.* The most scientific harmony continues 
to regulate them with unabated constancy and unrelaxing 
exactitude--ceaseless battle with as unceasing equalization 
of force and energy ; the most miraculous activity with the 
most steady, maintenance of undeviating order.f Nothing 
but the Divine wisdom could have composed such a finely- 
balanced system of tremendous forces, — ^nothing but the 
Divine power could command them, or perpetuate their in- 
dispensable equality ; — and nothing but the Divine will can 
dissolve what it is uj^lding.t We may again repeat, and 

* The rmnilt of this intelligent arnukgement is seen in tbe grest laws 
of the planetary motions, discovered by Kepler, and illostrated by Sir 
Isaac Newton, among other great tmtiis, in bis Imnintsl Piincipia. 
These briefly are—** That tbe planets move in ellipses niund the ana— 
that each describes about the sun's centre equal areas in equal times— 
that in the orbits of dilTerent planets tbe squares of the periodical timea 
are proportional to the cubes of the distances."— Hersch. p. 178. 

t or the aetivtty of the Ibroes that are operating in nators we nay 
form some notion, ifsneb extraordinary things are conceivable at all, by 
I«a Place's description of the attractive power. ** / have aseertained 
that between the heavenly bodies all attractions are transmitted with a 
veloeitp which, if it be not infinite, bvrpassbs aeveral tkousmtd timu 
the VBLOciTT of uoBT ; and we know that the light of the moon reaches 
the earth In less than two seconds."— Syst. vol. ii. p. 150. The annotator 
on La Plaee so smplides this idea as to detail an algebraic demoiksti«- 
tton. that *<The gniviflo fluM passes over onemwitm of tbe earths 
semidiameters in a minute of time. Its velocity is eight milUons of 
times greater than that of light."— Vol. 11. p. 493. Although these may be 
macheipatical tmihs, yet they may be lUAy clasaed among the incredi- 
■"]•-.?'.■?•"**» however Jndlspntable they may seem, or really be. 

X Mr Istao Newion's FrincTpla and Uie Celestial Mechanics of iM 
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on fclgh homan authority, that it is impoMibla that this can 
be Um meaniiiffless result' of unineamng duuice ; for it is 
La Place who has said, ** One of the most remarkjable phe- 
nomena of the solar system is the rigorous equality wuich 
is observed to subsist between the angular motions of ro- 
tation and revolution of each satellite. It is infuiity to 
VMirr that this is not the effect of hazard/'* 

We are therefore philosophically entitled to say, that this 
world, whose sdentinc construction appears more wonderful 
the more it is contemplated and understood, and the study 
and anpvriiension of whose imbodied icience has enlarged 
and elevated the human genius to its loftiest sublimity and 
most endoring fiEune, must have been framed by a tran- 
scendent supernatural agency; and could not otherwise 
have bebome what it ii ; — ^neither could it, without the con- 
tinued aid or co-operation of the same superhuman power, 
remain what it is— so firm, so unbroken, so undecaying, and 
so beautiful as we everywhere discern it to be. For it is 
a vast complication of multifarious parts — a very artificial 
arrangement of heterogeneous tbinfs, none of whose par- 
ticles are in their original or natural state ; and the wnole 
and every portion— lul that is in it or upon it — are in con- 
tinual motion, action, reaction, and counteraction. Our 
reason suggests to us, that no particles put forcibly to- 
gether, and crnitinually agitated, separating and forming. 
new combinations which never adhere together long, could 

Plsee sofliciently abow the ttriet geometric science, of tbe soblimest 
luod, on which alt the laws and phenomena of oor system hare been 
eonetnietad. There ara several other illustrious msf hematicians, whose 
works will (braish san>leinentary illustrations of the same magniflcent 
truth. 

* 8yst. vol. 11. p. 3M. The Marquis La Place has thus marked the 
fhns priDcipal phenomena of tbe planetary system, as those which are to 
be ooQsUterad by all who investigate the cause of its primitive movs- 



I. The notions of tbe planets are in the same direetkm, and very 
leaily la the same plane. 
n. The mouoas of the satellites are in the tarn* directioa as those of 

nTrbe motions of rotation of these diiTerent bodies, and also oT the 
son, are hi the same direction as their motfcms of projetjtioii ; sad ia 
plsoss vary little inclined to each other. 

IV. The small eccentricity of the orbits of the planets and aatellites. 

V. The great eccentricity of the orbits of the comets; their inoUna- 
tMiM betng at the same time entirely iodeiennlBals.—La Place, Notes to 
hw8yst.vol.ti.p.aM. 

F 
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abide in their ordcriy anoctation, and preserve their due 
relations, arrangements, and regularities, unless the ^wer 
that made, persevered to superintend, and by its continaed 
government compelled the discordant composition to perpet- 
uate the order and system, and artificial subcvdinations and 
harmony, which keep the multiform diversities one com- 
bined and consbting whole. As what is complicated can- 
not have heen eternal, nor what is full of the most ab- 
struse science in its construction have been put together 
but by a highly scientific mind, so all discordant and arti- 
ficial combinations, that are alvmys in counteraction with 
each other, with a constant nisns to separate, could never 
be kept permanently together but by the unceasing appli- 
cation of the complicating power, and the continued super- 
intendence of the forming intelligence. Any other suppo- 
sition not only leaves an effect vrithout a cause, hut ei- 
hilnts the contradiction, of an effect divested of its cause 
continuing to occur, in opposition to the abiding action of 
destroying causes and preventions operating unresistedly. 
The difficulty is not lessened by the theory of a creation 
so perfectly formed at first, as to require no ajfler-providence 
or attention ; for this idea, if correctly examined, vnll be 
found to be but the assumption of an impossibility, when 
applied to any complicated structure. A simple atom, which, 
when once made to exist, cannot cease to be, and cannot 
alter except by His fiat who called it into being, may need 
no future care. But no complication of particles out of 
their natural state into an artificial one can continue ip their 
forced condition without a continued action of the compli- 
cating power — ^and this is the creating one. The combining 
energy must continue to combine, or the combination in 
time will sever. The creating power must continue to act 
as the conserving power ; and therefore, as a superintend- 
ing Providence, preserving what it has made, supplying 
what wears off, supporting what declines, restoring what 
decays, and adding new means and impulses when new re- 
sults are to be produced and new purposes accomplished. 
No words alone create ; no words alone can be supposed 
to preserve. In both cases a power operates ; an act- 
ive power accompanies the mandate, and the necessary ma- 
terials are moved by that power into the previously planned 
and appointed combination. The same power keeps united 
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what it thnfl unites, and what, without inch compolttve 
agency, would never so unite, and never remain in lasting 
unioo in opposition to its original independency or difference 
of condition. 

Henee the complicated structure and system in which all 
things subsist are evidence to us, that the intelligent Power 
whidi brott|fht them together, is still abiding upon them 
with its origmal energies ; and that it continues in the same 
action upon them wnich it applied in order to unite them. 
Thus, superintendence and continued agency appear to be 
essential to the subsistence of created things, in that com- 
plexity of make, in that arti^ial order, in wUch we behold 
them. Their component atoms can have no properties in- 
herent in themselves to cause this cohesion ; oecause what 
is oricinally and essentially sole and separate until it be 
forcibly combined cannot have any natural property or ten- 
dency to comMne. Combining tendency is incompatible 
with original separateness. It must be the addition of some 
other agency. Hence nothing; could remain in {hose beau- 
tiful but compulsorv mechanisms, whose laws and princi- 
ples have suggested and constitute all our science, unless 
the same power which created accompanied them in its 
providential agency ; and b^ thus accompanying, perpetu- 
ated the duration of its sublime constructions and most in- 
leiesting compositions. 

The just inference from these remarks seems to be, that 
supemaiural agency is as necessary to the present subsist- 
enoe of things, as it was to produce their original format 
tion ; and that it therefore is one of those abiding and es- 
sentfaU laws of nature to which all other laws, — Qiose ma- 
terial and secondary ones which we can explore and calcu- 
late,— are but its chosen associates, its appointed and sub- 
ordinated instruments. The master law and these servant 
laws are ever operating together in their distinct lines of 
action, and neitner at any time without the other. Nature 
is never deserted by its Maker. It was not framed as an in- 
fantile toy, to be put together for a momentary amusement 
and then forsaken. It was made for the benefit of its in- 
habitants. It will never last longer than it is a subject of 
its l^ler'e care. It will cease when his attention to it 
ceases, but will endure until that be withdrawn. Its con- 
tinned existence is therefore a demonstration of his con- 
tiiminc regaid and persevering care. 



64 SACRED fOBTORT Of TH« WORtD : 

Instead, then, of fi^owing the &thion of some, to con- 
sider supematunl agency as an nnneoessary <Mr as an ob- 
solete idea, aceastom your mind to regaid it as the primal 
law of nature— the eyer-dominating law — the companion of 
every other — the ij^and agent whidi gi^es energy to ewerj 
other — the supenntending sovereignty which never abon* 
dons its creation, but which is always ready and resolved to 
inteipose its assisting operations, whenever the additional 
interference becomes needful. ' This is the true philoso|^y 
of nature ; and without a due lecoUecticm of this, great 
errors of reasoning, and much imperfection and incomplete- 
ness of mind, cannot but take place. All truths have a 
greater or less connexion with each other ; and absence of 
the grander ones in our inteUectual treasury will produce a 
great chasm, and much confusion and incongruities, in what- 
ever may remain. 

Av<»d, therefore, all absurd prejudices theoretically against 
miracles. They are inseparable from existence. Creation 
was a miracle. Its subsistence is not less so. The true 
idea of a miracle is, that it is an act of Divine power — an 
event which the material laws of nature, without the greater 
law of the Divine agency, could not effect. To describe a 
miracle as a violation of the laws of nature is an inconect 
and an imqppKcable definition ; for all the laws of nature 
are in continual violation and countenction by each other. 
Fire bums, but water extinguishes it. Water is fluid, but 
cold converts it into a solid, and heat into air. It is the es- 
tablished course of nature, that all its laws should be thus 
violating each other. It is by sudi a violation that we roll 
yearly round the sun. This is the result of the attractive 
law continually violating the law of that propulsive force 
which every planet has received. These two laws are in a 
constant struggle, each violating the other ; neither prevail- 
ing, — and therefore the result of their unceasing conflict 
and cdunteraction is that forced compromise, ever resisted 
by each, but maintained by their very resistance, which ap- 
pears in our circuitous orbit. We now go round the sun by 
ne willing movement ; instead of flying off from it, as one 
law urges us to do, and instead of falling into it, to which 
the ot&er is always drawing us — this mutual violation of 
each other's law compels our planet into that elliptical cir» 
cuit, which is the artificial product of this appointed comest. 
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A miracle U therefore the exerted will and agency of that 
Deity* who is an unexcludable part of all nature, at well ae 
hie worlw: who ie ever superintending them: and who 
acte by hie natural Uwa in the usual course of things, and 
by the special operation of a miracle whenever he deems it 
proper to do so. He alone is the judge of the necessity or 
ezpediency of such an interference; but whatever he 
chooses to do for the benefit of his creatures, there is no- 
thing to prevent him from accomplishing. He has no con- 
troller nor superior ; nor does he take counsel from us as 
to the time, tne manner, or the fitness of his interposition. 
Mirades are therefore at no time impossible ; but, on the 
contrary, from the constant presence of the efficient cause, 
are alwavs probable. The usual course of things is mani- 
Icetly left to the operation of the mechanized and subordi- 
nated laws, as for as their visible causes appear. The su- 
pematoral interposition is not necessary, wmlethe common 
events of nature only are to take place, and can occur. But 
when the manifestation of the Superior Power, or the pro- 
dectioo of efiecte to which the common laws of things are 
inadeqaate, become esqwdient, then what is specially needed 
spectally ensues. The Divine agency immediately acts, 
and produces visible eflfects beyond the power of natural 
causae to occasion ; and thus evidences its own operation. 
That it would not thus interfere without an adequate rea- 
seo is the deduction of our judgment, which Horace has.so 
foeeibly expressed ; but that it will always thus interfere 
whenever a eofficient occasion makes its agency expedient, 
eur same judgment will as correctly infer ; because intelli- 
gence will always act like itself, and therefore intelligentlv, 
and therefom at even period do what it is proper and riffht 
that it diould do. How it has acted in this respect before 
oar present day history only can inform us from human 
soQreee of knowledge. Authentic history declares that it 
has thus interposed, but on rare, and always on great occa- 
sions, and from sufficient reasons ; and thus the roecial in- 
terieienoe of Divine agency in the occurrence of miracles 
on great occaabns and from sufficient reasons, is the sug- 
gostion of our past experience, and is the true philosophical 
probability. 

I throw oot these ideas for your consideration^ because 

F2 
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It i# Upon this fonnJation that all iacred history if built ; 
and it IS obviously the principal object of the first chapter 
of QenMtM to eetablish in the human mind, as a pnrai- 
tive uid essential truth, which must never be separated 
tnm it, that all existent things are the creation of the 
eoaunon God of all, the only and the universal Deity. 
This has been done as if with the foresight that two great 
errors would be raised in the world, and would be set into 
opposition against it : — the casual origin of things, on the 
one hand— or their unori^nating eternity, on the other. 
We learn fnim literary history, and we see around us in 
life, that these notions have occurred and are struggling 
fcr prevalence ; and as jrou will not be able to read, or to 
ttvo, without meeting with them, I again press upon vour, 
reeollection, in addition to the express testimony of the 
Mooaae revelation in this its important and commencing 
section, the reasoned truths with which these mental haU 
kwoMtions will be found to be incompatible. 

"No words can more emphatically subvert the groundless 
oooceptlon of the casual origin of things than the declara- 
tion of La Plaob, who had no motive or disposition to 
fiivoar any better theory, than the force and impression on 
lus mind of the visible truth, that it is infinity to unity 
ooainst soeh a supposition. Less than this a mind with 
his knowledge of the science so essentially incorporated 
with nafttue, and to discernible in it, could not have ration- 
ally said ; and it is to the credit both of his understanding 
and of his candour, that what he felt so strongly he has 
avowed so manly. 

Intelligence must lose the power of discemitiff intellt- 
genee, or the scientific mind will feel that all Lucretian 
tnoories, of the particles of things moving themselves 
easnally into the system we admire and are part o(, are 
inoonswtont with its visible nature and laws, and totally 
inoompetent to account fqtt them. But our enlightened 
iMSon, which makes this deduction, will as clearly feel, as 
to the other hypothesis, that the complicated structure of 
the world we inhabit, and of its planetary system, cannot 
have been eternal ; because no compound, no complexity, 
no eonbination of independent and separate particles, can 
have been eternally in tois state. An eternal compound is 
a natural impossibility. It is a contradiction in its tenns, 
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and it cannot be put into any fonn of phrase withoutbelng 
80. All compounds must be unions of what were once not 
together ; and therefore it is an absurdity to predicate 
eternity of them. The composing particles may, or may 
not, have been eternal ; that is a question of fact ; but 
never the composition. The separate letters of the alpha- 
bet may or may not have eternally subsisted, but never one 
single word, never any sentence ; never, a fortiori, either 
Homer's Iliad or Newton's Principia. Never, therefore, 
our earth and its finely gravitating and geometrized system. 
In no part of our terrestrial abode is a creating mind 
more visible than in its vbobtablb kingdom; for, here, 
we see everywhere specific combinations producing spe- 
cific effects, and no other, and with undeviating constancy 
and with the exactest certainty, each phenomenon arising 
from a peculiar and adapted organization distinct from 
every other, which invariably, produces its suited result, 
and only that ; yet each but the union, in different arrange- 
ments and quantities, of the same common particles. No 
fancied tendency will explain this. The same particles 
ceuld not tend to be a thousand dissimilar things. No 
assumed tendency can explain diversity : a tendency to 
diversity is an impossibility, because that would be a ten- 
dency to be and yet not to be, which may be justly deemed 
an absurdity. If the particles of vegetable nature tended 
to form a rose, the same particles could have no tendency 
in themselves to compose a lily. All tendency, if such a 
thiiig existed, must be specific and unifonn ; it could not 
be variable. A tendency to form, is a tendency to do so, 
but cannot be also a tendency not to do so. A tendency 
to form a rose could never form a lily, because that would 
be a tendency to form and not form a rose, which would be 
both a self-contradiction and an impossibility. No pre- 
sumed tendency can therefore explain the numerous diver- 
sities of vegetable organization. All plants are formed of 
similar component particles, varying only in arrangement 
and amount ; and no particles that tended to form one 
composition could tend to form any other. But instead 
of vegetable nature being only one composition, there are 
from 40,000 to 80,000 diversified species.* The theory of 

iM«w. noraco. VIM. las. Tii» to » much lai^wnomber than tonnsr 
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wanted knowledge, and as I was acquiring it, I fdL what a 
man of misdirected talent at that time justly am, " The 
mind cannot unknow.*' AH knowledge attained, makes 
more knowledge necessary. There is a knowledge which 
creates doubts that nothing but a larger knowledge can 
satisfy ; and he who stops in the difficulty will be perplexed 
and uncomfortable for life. 

On the vital points, of the Deity and his will, I desired 
certainty above all things, as far as it could be gained. 
Truth only on this is valuable, and it is most important to our 
well-being not to be without it. I sought anxiously for it, 
and it came to me, according to my most cautiously-exerted 
ju^pnent, in the ideas which I have just expressed. 

From the perception that odr earth and the universe were 
vast compounds, and that no compound could be eternal, I 
proceeded to study botany, zoology, anatomy, and chymis- 
try, that I might distmctly know what organized beinin 
were, and in what they differed from inorganic thinjrs. I 
made various experiments in each ; and planted 8ee£ and 
watched their germinations, and dissected and examined 
eveiy vegetable in my reach, to leam its structure and to 
obseiye the mode of its development and the causes of iU 
functional products. I devoted two years specially to these 
considerations, when the fuU enjoyment of the strength 
and spirits of <Mght-and-twenty made every employment 
easy and pleasant, that I might have such ocular demon- 
strations of the course and processes of nature as I eonld 
then attain.* The result of all these inquiries was. that 
my mmd became folly satisfied thai every substMUJs in 
natare was a composition of elementary particles ; that no 
pairticlcs could of themselves form the £v^ified a^ skilfal 
Md constant or«nizations which were eveiywhere aioimd 
me, and of which my own body was to myself a oonsdoos 

17M SS^J'ilTSS'S::?^ th^ftilnes. the benefit I derived, in 
Junes B. aDuth on Botany, and afterwaid on Zootocv. ftTAnthaBT 
Ojrijrt* on Comparative Anatomy, Dr. Bablngt«TlB,2il«S^ 
Dr. Adam Harabali on Human Anatomy. Tlw latter an^l2^2h^ 
ESj'iiSl*^^ '^^ tl» mathemaiiid eiIliJjSSi'.3taiilSS2 

this eub^Sr I reSSJ^JSiSSf^L?*?**'** "»* eloqwmt ca 
P«*«2rSeiir3S^5l!^ ^ Splay the 
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speeinMfi. Succeeding yeara of reflection and more 
knowledge have confirmed these earlier deductions, and 
provided a source of unceasing happiness to mv enfeebled 
agr« from the considerations to whicn they lead, and from 
the hopes and prospects which they are ever opening before 
it. Organization, then, became to me the decisive teacher 
of m creative intelligence. The elementary particles of 
things must have been in a separate state, before they were 
conmined into organizations ; and nothing but a designing 
intelligence could have formed them into these. Here my 
fflind found its intellectual rest, of which it has never since 
been dispossessed. 

The CRSATioN of vioBTABLBs is placed by Moses subse- 
quent to the production of light a^d of the atmosphere ; 
immediately after the waters had receded from the land, 
and Just before the creation and arrangement of the solar 
system. 

This position of vegetables in the series of creation 
eiactly answers the demands of our present knowledge. 
Instead of requiring the sun's light to germinate, seeds and 
plants, in order to do so, must be sowed and placed in 
darkness before they be^in to vegetate.* A small heat and 
moisture first cause their living principle to begin its opera- 
tions, but they cannot flower and miit until they receive 
the solar beams ; nor could they grow without light, air, 
and moisture. t A portion of oxygen air is essential to 

* Sotsr light li onniendly to first germination. Loudon mentions, as 
«a«of tlie *' neceMsry conditions of germination, that the seed town 
must bt d^ended fW>m tbe action of tne rays of light."— Bneycl. Oard. 
191. Hence ttw fhrmer or gardener harrows or raises in his grains.— /ft. 

t M. Lrochs has tried many experiments of tbe eflbeta of light on 
planu. His eonclttsions are, " Solar light Ihvoun in them the aaeimila* 
tion of esrt>onic actd gas— fhcilitates their verdure, and the formation of 
chcir volatile and aromatic principles.— It is essential to florification and 
IhMlBestioD. We cannot obtain ripe seeds flrom plants reared in dark- 
sev.— Msny beoome more lex and watery as the light is lesamed— 
lamp or toreh-Ugtat but iraperftctiy eupplles that of the sun—they in- 
diss lo it, sad those near it harden to dryneos ; but It keeps thoss 
gfses, wUoh In total daritness would become pale."— Bull. Univ. 

M.'ilsrtios observed the milky Juloe of the euphorbia pbosphoreato 
be Ismiooos. Mr. Priusep found that light exerts a great influence in 
Ike ehaiige^of colour in plants in autumn. Its privation prevented any 
alteration, though in light the leaf passed fVom green to yellow, and 
■BieiWDes to red.— /ft. p. 4M. . . . ^ 

Trsvuaaas dlsUoguMiss Uis light and hsatdsvsiopsd (hmplaats, lor 
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vegetation.* Hence the pievions atmospheie, which con- 
. tains in it more than that portion, was indispensable, as 
was also some water on the soil where they were to grow.f 
This exact placing of the vegetable formation and first 
germination is another test of the authenticity of the He- 
brew cosmogony, which random fiction could not have stood. 
I was considerably affected in my younger days by the 
long-standing objection, that Moses made liflht to exist before 
the creation of the sun, as books then usuuly taught, what 
some still fancy, that there could not have been light without 
this luminaiy. But not choosing, on such an important 
point, to attach my faith to any general assertion, I sought 
to find out if any investigator of the nature of light had 
perceived any distind;ion in its qualities or operation* which 
made it a fluid, or matter, independent of the sun. It was 
not easy, before Uie year 1790, to meet with the works of 
any student of nature on such a subject, as it had been 
little attended to : but I at length saw the fact asserted 
by Henckel, a German of the old school, of some value in 
his day \ and soon afterward some experiments were an- 
nounced in England, which confirmed the supposition. It 
has been a favourite point of attention with me ever since ; 

dependently of their lllb, flrom the light and heat which are intimatdy con- 
nected with their existence and increase with their vigorous health. He 
doubts if those flifwera are really luminous which have been marked an 
such, and concludes, ftom his experiments, that neither heat nor UgbC 
are ^ven out during the life of vegetables.— Bull. Univ. 1830, p. 257. In 
this conclusion I cannot concur, for I have at times remarked, after son* 
set, a perceptible glow in the colours of flowers, unusual to them in their 
common state, as if coloured light of their own colour was inning ftom 
them. I have seen the difference in the sweet-williams, geraninros, 
marigolds, hean's-ease, and pinks, at various parts of the day, when the 
sun was not visible. It has been most apparent to me in the red flow- 
ers ; next, in the yellow. It resembled an actual secretion of light, 
additional to their usual show. The presence of the sun upon them les- 
sens the effect. It is most perceptible in his absence. I have noticed 
the same occasional appearance on the bricks in a country path. In 
some states of the atmosphere, when the sun was clouded, they have 
had a peculiar glow, without any visible canses. 

*The most fkvourable pro^rtion is thought to be one-fourth of oxy- 
gen, or that of the common air. Pure oxygen gas accelerates vegetation, 
^nt makes th^ plant ibeble. In less than one-eighth of oxygen genni- 
nstton will not take place. 

T ™™ tea remarkable connexion between water and plants. Mad- 
fSSil^Sr*^' ^" '*** deserts he traversed, that, «* wherever there is 
!SS:»-iS?"rn*TiJke'y.^" pf the wUdemess, there vegetables an 
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no tfoth in phttoiophT Beems to be now moM cloafly 
•aeeftained, than that liffht has a distinct existence, sepap 
rate and independent of the snn. This is a striidng confi»- 
natioa of the Mosaic record ; for that expressly distill 
gniahee the existence and operation of light from the solar 
aeliott upon it, and from that radiation of it which is con- 
nected with his beams and presence. By Moses, an inter- 
val of three days is placed between the luminous creation, 
and the appearance and position of the sun and moon. liffht 
was therefore operating, by its own laws and agencies, 
withoat the sun, and independently of his peculiar agency, 
from the first day to the fourth of our terrestrial fabrication. 
Bat from the time that the sun was placed in his central 
poeition, and his rays were appointed to act on our earth, 
they have been always performing most beneficial opera- 
tionsy essential to the general course of thing8.t^ They 
have also been ascertamed, by Dr. Herschel, to have a 
poiwer of heating, distinct from their production of light 
andoolour, — an interesting discovery, connected with more 
consequences and inferences than have yet been noticed.t 

The glory of Sir Isaac Newton began by his di8coverin|f 
that light was not simple and homogeneous ; but that it 
oonsiited of seven rays of different colours and of different 
and invariable degrees of refrangibility. The same degree 
of this belonged always to the same colour, and the same 
colour to the same degree of refrangibility4 Red, yelloiis 
and blue are the primary oolours ; white light their compound. 
An opposing theory to this has been gradually growing np 
from the time of Des Cartes, and is now maintained by several 
men of no small name and powers in science,^ which con- 

* ** The njm oTsoUr light poeoess several remarksble physical proper- 
liee: tbeyhest; they Illuminate : they promote chymical combinstton; 
Omf eflbot cliymieal deeompoeittone ; they impart magnetism to steel ; 
tber alter the 6<4oursof bodies ; they communicate to plants and floweis 
their peenUar colours ; and are, in many cases, necessary to thedeveko- 
SMOt of Iheir ebaraoteriatie qualities.'*— Brewster's Life of Newton, p. 00. 

t From his experiments, Dr. Herachel ** drew the important eoncla- 
aion,thac there wer« invi»Mt rays in the light of the snn, which had the 
fmnr or producing heat ; and which had a less dejoree of reflrangibUlty 
than red Ught." These results were eonllnned by Sir Henry En|^lel4 
—Dr. Brewster's Optics, p. 80. 

I Brewster's Newton, p. 43. 

^Dr. Uooke, and Huygens, In Newton's lifbtime. orged the undnlatory 
theory, wMeh Des Cartes had flret suggested. Newton answered 
ihSBL Bat £ttler and otheis rerived it. New observatloiis tndneed 

G 
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■iden liglil to be an andalaiiBg Tibniiani of an Mlwnal 
medium unWenally difiuiied, and not, aa Newton tboorirty 
an emanation of particles direct from the son.* ^ La race 
preferred the opinion that ** light is an emanation fraoi m 
laminous body."t But the newer system comes neaiest to 
the Mosaic fact, that light was a distinct prodnction ante- 
rior to the sun ; and appears to be ffaining groond in phi- 
losophical minds. t Perhaps some harmonizing combmm- 
tion of both theories may reconcile all the phenomena, and 
best explain the true nature and operation of Hghft.. It 
seems most probable that light is an ethereal fluid mam nni- 
vereally diffused, and pervading all things, and not an ema- 
nation from the sun ; but that this luminary has a direct 
and additional agency upon it, whose effects we daily see. 
It may not be impertinent to suggest, that light seems, 
like heat, to have two states, — active and latent. The 
active state causes its visible phenomena, and oor sensatkm 
of dayliffht. When this subsides, by the sun's depettnre^ 
into its latent state, our sense of darkness, or night, is pro- 
duced. The solar rays, again emerging on it, have the 
E>wer of changing its latent state into its active visibility.^ 
ight has also the property of being absorbed by, and, I 
would add, of combining with, all substances ;t| wilh some 

Dr. Young to adopt it, with very seientifie illnstrations. Btaoe he 
wrote, Dufiregnel, A. L. Cauchy, and M. Pouillet have enforced it. Dr. 
Ure explains its modern shape at some length in his Geoloey. 
• * Dr. Brewster thus briefly contrasts the two systems: "In the New- 
tonian theory, light is supposed to consist of material particles emilted 
by luminous bodies ; and moving through space with a velocity of 
192,000 miles in a second. In the undulatory theory, an exceedingly 
thin and elastic medium, called ether, is supposed to fill all qmce, and fo 
occupy the intervals between the particles of all material bodies.**— Dr. 
Brewster's Optics, p. 134. 

tSyst. vol. ii. p. 91. 

X " Eiach of these two theories of light is beset with difficulties pecu- 
liar to itself: but the theory of undulation has made great progress in 
modem times ; and derives such powerlVil support thtm an extensive 
class of phenomena, that it has been received by many of our most dis- 
tinguished phUooophers." — ^Dr. Brewster's Optics, p. 135. 

$ Fresnd says, on the new theory, ** If the phenomena of liirbt be^oo- 
siderad as the vibrations of an elastic fluid, we may infer that the diree- 
lion of these vibrations is perpendicular to that of the luminous ray. 
This is supposed on the idea that the different parts of an elastic floid 
acton each other by alternate compression and dilatation." — BuU. Univ. 
1830, p. 106. 

11 ** One of the most curious properties of bodies is their power of 
absorbing light Cbareoal is the most absorptive ofall. Eventlie 
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ry wuKu are then Mack ; with others, the moet ira- 
cases, only in part ; and then, that portimi of them 
which is not so absorbed emanates from the sabstance in 
the eoioor which eomes firom them to onr eye.* 

After having for many years attended to the phenomena 
of ligiit, I cannot but consider it to be a oniTersally diffused 
Md. Thus £u the idea would accord with the undulatory 
theofy ; but many fiicts lead me also to conclude that it 
actoaliy enters into the composition of all or of most sub- 
staaees, and, like heat, becomes a latent part of them.t 
Fnm these it is extricable, with more or less rajudity, 
wichool the interference of the solar ray, as in the bumme 
of all inflammable bodies, when it jpasses into its active and 
▼inble state. When the two liquids of nitrons gas and oil 
of turpentine burst into a flame on being mixed, without the 
approach of any fire, I think we see a striking instance of 
latent and combined Hght passing suddenly into the free and 
actire state. So when that biillumt blaze occurs on dipping 
the iron wire into oxygen gas, it seems to be the latent 
li|^ combined in the gas, evolving from it instantaneously 
into its visible form. 

The sun has nothing to do with these phenomena^ nor 
any of onr artificial illuminations. All these may be 
dfemed latent light emerging from its combinations into free 
and active visibility. Yet most of the Newtoman princi- 



, > boAfls tn nature, air and water, when in anffident tbickneea, 
are citable of abaorblnf a freat qnantity of ligbt.''— Dr. Brewaler, Op- 
tica, p. 137, 

* Sir I. Newton ** eoneladed that the coloars of natural bodies are net 
^[oalitiea inherent in the bodiea themaelTea, bnt ariee fhrni the dispoal- 
tMM af Che partielea of each body to stop or abwrb certain raye ; and 
ihas to retleet more eopiouely the raya which are not thus abeorbed.**— 
Dr. B w w e te r'a Lift of Newton, p. 40. 
Ilodies afaaorb light in dillbrent degreea, in thla order:— 
Charcoal, Blaali hornblende, Mica, 

Coal or aU kinds, Obaidian, Water, 

Metals in ceneral, BocIl cryatal, Air, and 

8Uver, Beleaite,. Oaaea. 

^^ lb. Opt. 137. 

tDr. Bmwater expreoeea the eame idea, with which I have iMen Ibr 
aome f*T« inmiceend : " Wbaterer be tlie difllcnltiea which attach to the 
tkeorv tbac aoppoae a light to coneist of material particles, we art com- 
meUtdhf Um properties lo admit, that light acta aa if it were material ; 
and that it enters Into combinations with bodies, in order lo produce the 
•Acta which we have enumerated."— Life of Newton^ p. W. 
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which tugfefted them ; and wo is much of the new ^jritoD 

5r thoie fiicts which have been add u ced in its eappoit* 
ence it ii most jnrobable that both theoriea hare a £mnd»- 
tion in tnitht bat le^uire some further additions and modi- 
fications on each side to make them consistent with each 
other ; and to remove the apparent contradictions which 
now keep them in the state of controverual hostility.! 

There is another ^;rond operation in the ficnmiation of 
material and inorganic nature, which has only become a 
subject of peculiar study within the last fifty or sixty years, 
and with which, I think, the yet unknown agencies of light 

* Dr. Brawtter has rery ably dittingoiahed the yutu of tbe Newtoaian 
doctrine of coloart, which have been found atrictlv true, (Voro thorn 
which later obaerrattona have diaprored, and has added his own inlelU- 
fent Tiewa of the newprineiplea that have ainoe been diseloaed.— Life 
of Newton, chap. 7. To our more correet knowledie of light he baa 
bimaelf largely contributed. 

t We may again notice here the aaroriaing demands whldi jStdUmffihj 
sometlmea makea on the beliering principle within as. and the willing 
endulhy with which we receive if a annaudationa, while we erect oar- 
aelvea ao pngnacioualy agalnat the aubjecta of reli^oua flUth. Can any 
thing of tnia latter deecription more exceed oar comprehending Ikeultiefl^ 
or mors intenaelv preaa our believing ooea, thto what three man of great 
science and celebrity, Mr. Herachel, Dr. xoong, and Dr. Brewster, with 
many aimilar coUaborateura. aaaure na to be true. I will atate it in the 
worda of the flrat, and add Dr. Young'a illuatrating calenlaUona. 

** Modem optical diacoveriea have diacloeed, that every point of a 
medium through which a ray of light paaaea U effected witn a aucces- 
aion of periodical movementt. regularly recurring at equal intervale : no 
leea than ftOO miUitme qf millunu of tiroea in a aingle aecond. Ituby 
euek nuwemente communicated to the nerrea of our eyes, that we aee." 
—J. W. HxaacHBL'a Diacourae, p. 34. 

Thua Dr. Younu telle ua, that when we see the following oolonra, onr 
eyea are afibcted in a aecond ; that if, in one awing of a pendulom, or 
while we can pronounce one :— 

In Red, 483 milliona of millions of times ; 
In Yellow, 648 ditto ditto ditto; 
In Violet 707 ditto ditto ditto. 

Lect. Nat. Phil. vol. U. p. Of7. 
Dr. Brewater givea the numbera from Mr. Herachel with a little varia- 
tbm, aa if after a more exact reconaideration : thua— 



Bed 477,000,000,000 

Orange. . . 900,000,000,000 
Yellow. . . 630,000,000,000 
Oreen .... 077,000,000,000 



Blue 638,000,000,000 

Indigo. . . . 608,000,000,000 
Violet. . . . 699,000,000,000 
Undulationa in a aecond. 
--- ,^. Dr. Brewater'a Optica, p. 130. 

MkZrl&u!^ 'T.'J!?' '^^^ *"*>' religion or phlloeophy f I think Terr 
Often the latter. Why, then, more difflcult in the one than in tbe other I 



V 



PROM TRS CRBATION TO THE DELUGE. 77 

are principaDy concerned. This is crtstallizatiok.* It 
U tliaC force or a^ncy by which the constituent particles 
of bodies are united toj^ether into certain primitive forms, 
which all minerals, on bieine properly broken, are found to 
exhibit, and which become Uie rule and basis for the forma- 
tion of the ma88.t Similar figfures are made on the primi- 
tive one ; and of all these accumulated crystals the sub- 
stance is composed, and into these it can always, by careful 
libonr, be divided.t They have been traced to four funda- 
mental fimns ;^ and these have been thought to be reducible 
to one constant and primitive originaLit We cannot at 
present say that all bodies are thus crystallized, as some 
appear without such a state, or with such an imperfect crys- 
tallization as to make the agency questionable as te them.ir 
Yet this principle seems to be a universal law in the com* 
position of material things.** Like the rest of nature, its 
fbimatlon is perfectly Bcientific,tt and light seems to be one 

* ** Ths ffenios of Haot discovered the general Oust that minerals 
Mdd tm ekwen or split in such directions as to lay bare their peculiar» 
pniattive, or ftindamental forms.'*— Herechel's Disc. p. 79. 

t ** They are layers of cubic stones laid horizontally one on the other, 
dBcisssinff regnlarly in site flrom the bottom to the top.**— Zb. 340. 

I Mr. Daniel, in nis late lectures, showed that these bodies cannot be 
bffoksa In any way we please, but only in certain particular directions. 
All lbs regauur solid figures may be made up bv piling together pieces 
of a regular figure, though not one resembling their compound fbrm.— 
Alteovom, 93d Ap. 1831. 

^ Gennsr admits only four fVmdamental systems, which he names the 
teassial, pyramidal, prismatic, and hexagonal : but each of these he di- 
vides Into two series, — the homoedric and the hemiedric crystals.— Bull. 
Vu. 1830, p. tl 1. We may see a fbrmation of this sort on melting zinc. 
A eryaiaiuae sabslance runs fVom it, which is perfectly crystallized in 
bexsfooal prisms, terminated by pyramids with six fhces. These crys^ 
tsls sra piodaead by nsture itself— are iraosparent— of an amber colour, 
sad aearly as hard ss steel.— ifr. p. 125. 

I "■ The divlaloa of bodies into crystallized and uncrystalllzed, or im- 
pertbctly crystallised, Is one of most universal importance. Almost all 
tiM piMAomeoa prodoead by those natural causes which act within small 
UmUs on the Inunsdiate mechanism of solid substances are remarkably 
SMdlAsd hf tbsir crystalline structure."— Hersch. p. 343. 

Dr. Wollaston bsUsved that the stoms of crystals were spherical, or 
al least mberoidsl. 

H Jb.jp. 19». 

** ** Bvsry chymleal compound soscsptlble of assuming the solid stats 
ssesuMii whh il a determinate crystalline Ibrm.**— Hersch. p. 393. 

ft ** Hie crystalline tank Is in the highest degree geometrical "— 
BsnclLp.101. 

G3 
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of the cimft Mcondtff afento tlutt to OMd bf Ihb Qtni 
MMbanttt of the mawetae to prodaee H«* 

Let OS DOW duwGt oar attention more exdonvely to the 
lirineqilee, and natuey and diief phenomena of the vegeta- 
ble creation. . 

Of all vegelableey and eepecially in their flower% h^ 
aeema to be a component part, and the canee of all their 
lovelj coloora, and to be enential to their health and Tigoor.t 
But mere lisht of one simple and nmilar kind wonM not 
have had Una effect. Its beaaties arise from ito ccmaisting 
flf seven distinct and separaUe rays, each vaiyhig in its re* 
ftancjibility, and differently reflected.t 

SBtbertoy only inorganic, brute, and unliving matter* and 
aerial and ethereal flmds of the same chara^er had been 
made : their elemoitaiy particles had been combined to- 
gether by the sabordinato operatiofi of those means <« laws 

* That light is eooeerned in cryatallization has been suggested bf 
several pbiloeopbera. Bfr. Heracbel has recently intimated his oiwnion, 
and one of no small weight, that ** thna reladons are discoTered between 
the optical propntiee of bodies and their crystalline forms." — IMsc. p. 
S03. I cannot bm think that if light be studied on the Mosaic piinei]de, 
that it preceded the particular formation of things, and was therefore an 
active agent assisting to prodaee them, and most probably a component 
part of all, many new and carious discoTeries will reward the diligent 
and well-reasoning observer. Several phenomena which correspond 
with this idea have produced this persuaidon ; but I have not bad letsore 
to pursue it in the researches which it requires for its scientillc verill- 
eatioQ. 

t ** If we expose plants choices to the stm for four or live boors, ttaej 
become coloured with a green as intense as that of plants raised in the 
sun. Plants raised in air grow pale and fiide in two or three days, if 
taken to a daik place. Those reared in shade, and afterward exposed 
Ibr some time to the sun, will not survive another privation of light.*'— 
Lencb, Bull. Univ, 1839, p. 54. He thinks that without the light of the 
moon and stars, night would be fatal to vegetation. This seems loo 
stroM an inference, unless it be supposed of continued night. 

t Dr. Brewster has very happily expressed this fact : *Mf the triiieets 
of the material world had been illuminated with white light, au the 
particles of which possessed the same degree of refVangibility, and were 
equally aeted upon by the bodies on which they fUl, aU nature vomtU 
kaue shone with a leaden kiu ; and all the combinations of external 
SUeets, and alt the ftatures of the human countenance, would lutve ex- 
feiuted no other variety than that which they possess in a pencil deeteh 
or a eUna-ink drawing. But Ha who has exhibited such matchless skill 
fn the organitatlon or material bodies, and such exquisite taste in the 
forms upon which they are modelled, has superadded that ethersti 
beauty wbteh enbances tbelr more permanent qualities, and niesents 

J M J2 "• *"^?' •▼cr-varying colours of the spectrum."— lifo of Sir 
I. newioo, p. 70. 
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goodncM actuated fail mind when I10 ptoiaeted and 
tnem. They hava been all individuallT demgned : and 
•pada] thought mail have be^ employed in eath ; both m 
fixing their apecifie diflineneaa of loim and prodneta, and in 
pefeeiTing wnat particnlar combinaiiona and Tariationa of 
arrangement woold efieet in erery one ita appointed end 
and nee. 

The vegetable kingdom expands e wij ftf li cie b^bi» na 
an tmmebfe portraitore of the Divine Mmd, in ita eoolrir* 
ing sldll, proftuM imagination, conoetving foamm^ and ex- 
qmaite taate ; aa well aa ite intereatingqaalitiea of thamoat 
gracioiui benignity and the moat bmevolent monifioanea. 
The Tarioiia flowera we behold awaken theae aaBAlmanta 
within na, and compel wa reaaon to make Iheae peieeotiana 
and thia inference. They are the annual heralda and ever- 
retamsng pledgea to na of hia continuing beDefieenca, of 
hia deatre to pfeaae and to benefit ua» and tbafefofe of hia 
parental and intelleetaal amiabilitiea* They oome to 11% 
together with the attendant aeaaona that nurae and avolfia 
Ihem, aa the appointed aaaurancea that the worid wa inhabit 
ia yet to bepreaenred, and the preaent conrae of thinga to 
%o on.* The thunder, the peatilence, and the tempaat awa 
and humble ua into diamayinff recollactiona of hia tiemen- 
doua omnipotence and poaaible viaitationa, and of our total 
mability to reaiat or avert them ; but the beauty and bena- 
factiona of lUs vegetable creations — the flowers and the firuito 
more especially — remind and assure us of his unforgetting 
care, of bis condescendinff sympathy, 6f his paternal atten- 
tions, and of the same anectionate benignity atill actuating 
his mind, which must have influenced it to design and ex0> 
cute mich lovely and benevolent productions, 9iat diaplaj 
die minutest thought, most elaborate compoaitions, and ao 
much personal kiulness,t 

* The reeorM promise is, tbat " Wrils the esrth remaiaetli, seetf- 
ttaWMid iMinreet, and eold snd lieat, and mmmer and winter, and day 

andni(kt,«Aa2/nofeeaae'*— Oen. cb, vUi.ver.fS Thladeelara- 

lief tMM bMn alnee ataadiljr Ailfllled for nearly forty-two eontnrlea. 

t When, at night, in a duk room, we atrilM a iicht, and have the eaa- 
7*u^*r' "^ ^ ^^^ <"t morning, we have a Auniliar inalaoco of 
rfSL • ?S?5 !!*•. """/ ""^ ^Wch \m independent of it. A more eorione 
2!S!2l!L21****i*SLT™** '**• "P *»•• ^ «»ncem appears in the ftmgna 
2r?SSnS*.i T*** «««•. r***'** ▼egetatee in dark mines, Ihr Itam 
meMihtof dar, is wmaifcaWe toritephoephoteeceaipwiiertiea. la 
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LETTER IV. 

OnUuwf y t^ms ^ ihM chitf PrineipUt and ProptriUt of tJU Organir 
XMiion and Syttem f^ ths VtgetabU Creation, 

Tm command for the rise of the vsobtabli kingdom 
presents them to us in the three natural divisions of— the 
ORAS8S8, the RHBs, and the trbvs : and it extended to 
ofdatn their appearing with their reproductive powers for 
the formation or their seeds and fruits, in order to provide 
for their perpetuation on earth in an unfaiUng succession, 
without any new creation.* The Deity chose that his own 
agencT, and the secondaiy forces it would employ, should 
tJto the form of that organical productivity which is still as 
great a mystery as it has ever been — which no natural prop* 
erties or powers perceptible in external nature can at all 
explain— and which can therefore be justly referred only to 
his superintending and actuating Power, that prefers to 
act in this unseen efficacy, rather than in the perpetual dis- 
play of manifest new creations. The invisible miracle is 
left to be inferred by the human sagacity, firom the won- 
derftil phenomena that are continually occurring to our eye- 
sight, which no human or Imown natural agency can ao^ 
count for. It is thus that he makes his etemu Power 
and Godhead the deduction of our reason and the senti- 
ment of our intellectual sensibility, as well as a communi- 
cated truth from his personal revelation. The appeal has 
been felt by all nations in all ages, although few have acted 
properly or consistently with the sublime unpression. 

Let us review some of the main features that were se- 

ikt eoal mines DMr Dresden, tt glv«s those places the sir of an en- 
etaMsd ensile. The rooA, walls, and plUars are entlreW covered wttk 
Uien; tktir bMnMM Ugkt almott daazUng th9 eye."— Bd. Pbtt. Joom. 

"t^ l*fl' _^. w . 

M. Mareel de Berres Joatly saye, "Volcanoes which emit torrents of 

Ught leaeh a»— ^ue la Inmlere eat entree dans la eomposltlOB da flobe— 

and not fVom the oan.**— Oeognoele Int. xl%. Parle, 1890. 

* "And Elohim eaid, Let the earth bring forth rraw, the herb yiSld- 

hif aaed, and the ftnit-tree yielding (hilt aAer hie kind, whose seed Is 

Uk iiseir, uyou ths earth : and It was so.**— Geo. eh. 1. ver. It. 
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leetod and adopted to maik and eonatitnte thm mytUm lor 
that peculiar older of Itving thiogs which the Tegdabla 
tiibea ^Gaplsy. 

All vegetables, in erefy region, and of all aorta, firom the 
moat rainnte to the moat towering, — and they ave of evenr 
degree and yariety of aize, from that pettineas wlUdi 
eacapea our natural aight, to that magnitnde which we feel 
to be gigantic and would deem auUime, but that gieater 
things are about ua, — have these propertiea in oommon with 
all animals and with the human race— organization ; an 
interior power of progresnve growth ; m principle of life, 
with many phenomena that resraible irntability, excitability, 
and susceptibility ; and a self-reproductive and multiplying 
feculty. In all these qualities th^ are distinguished from 
inoiganic and earthy matter, and firom all fluids and gases ; 
and by these are rused hi^'in the scale of being above 
them. In these they resraible all animated nature, and 
our prooder selves. We may dislike such a relationship ; 
but to this extent our bodily frame and functions establish a 
natural kinship between us. They are yeiv humble cou- 
sins, but we cannot destroy the organical and living affinity, 
nor escape the closing assimilation. We decline and die, 
astheydo; and they ncken, fede, die, and decay, like evoy 
human being. Thereis also another analogy. Their aab- 
Manee nouriahea us, and ours not unfieqnently becomes a 
paitofthdn. Th^ can feed on us, aa we more continually 
and univenaOy do on them. All living nature is linked to- 
gether fayactnal connexion, if not byperceivable sympatliiea. 

OrgamzdHan of PlamU^-kn omnized bdng la a pe- 
culiar conception and febrication of^he Divine mmd. i£d 
vegetables have been caused to be organized beings of defi- 
mte figures, diversified from each other into distinct ^in ttpt 
and species ; but each qieciea constantly retaining and 
perpetuating ita own peculiar configurations and Uie quali. 
tiea thmce reaulting— and aU with a living prindple within 
them. Life and organization are inseparable companioiia. 

To fenn a correct idea of what an organized bctng ia, 
you may obaerve, that in human mechanism we have an imi- 
tation and an analogy of vegetable and animal organiza- 
tion, which enable us more felly to nndentand it. and to 
perceive how it has originated. Neither wateh«i cottoo- 
milla, nor stoam^gines grow : they must ha made by fan- 
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mmk h t mim, under tlw diiection of a dettsmng thought and 
will ; and thu modo of their fiJnrication cueooven to as how 
all flimilar things whose fonning agents we have not seen 
at woik, and tlMrefore how all natural organizations whose 
principles of construction are the same, and of which they 
are in perfect similitude, must have heenmade. 

All mechanism, firom the pair of tongs or the snufiers, to 
the windmill, the ship, and the manufacturing machines, 
consist of nieces or particles of matter taken out of their 
natural and preceding state, and put into a peculiar arrange- 
ment in due relation to each other, so that, from this spe- 
dlie combination, the action of the completed thing may 
pradnce the effect intended by its planning, adjustinff, and 
rommanding maker. Such are the mechanisms of man, 
and such are the organizations or mechanisms of his Creator. 
The plant, and the animal, and the human being are, in their 
bodily Btmctnre, material machines. They are so many 
merhaniifd substances, consbtinff of parts that have been 
pot together from some other state mto designed and adapted 
anangements ; and, by their artificial and special construc- 
tion, they each possess and exert ]>owers which thence 
arise, and produce the phenomena which it was intended to 
effect. Nothing but human workmanship and skill will ac- 
count for human mechanism. No metal in the mine could 
by any chance nK>ve itself into the wheels, and springs, and 
parts, and adjustment which constitute a watch or an organ, 
and begin marking time or playing a melody. So nothing 
but Divine agency and intelligence will explain the manner 
in which the inert particles of things became combined 
originally into vegetable or animal organizations ; because all 
other known agencies are known to be utterly incompetent 
to such effects. In neither human nor Divine mechanisms 
do the parts of which they consist tend in themselves to bo 
what they are, or to do what they do. Iron has no tendency 
to be a hammer or a chain ; nor brass to be in a clock or 
cannon, or in a telescope, or in a piano-forte. So none of 
the particles that constitute plants have any natural ten- 
denqr to be a carnation, an auple or an acorn, nor to form 
animal flesh, or to be wings, feathers, feet, or fins. 

In all cases of mechanism and organizations, the fonning 
parts and particles have been taken out of their natural and 
preceding state, and have been put into those mechamzed 
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poMmu and eonUmUenf hf •ome tUiikiiif, witfinf « ^ 
coi np e l e ut agent, for tlia exprsM porpoM of tiieif ImId^ 
thei«by nMde to be tlio artilienl fignre and indhidaal tlimga 
which we eee them retpeetWely to be, and of doing t£e 
pieciie and detenninate actiona and effects which ei^ of 
them feparately and peeoKarly pcrfoim. Such are organi- 
cation* m general : and planta are that peealiar apeeiea of 
their oonatmction which display to na theDiriiie ideaa in 
thia claM of natural being ; and which form the largeat com- 
partment in the immense panorama of the sarftee oi oar 
terrestrial fabric. 

Without affirming a plant to be a real animal, aa some 
of the Oredan philosophers imagined,* we shall best mi* 
derstand its true nature and construction, bj considennc it 
as an animal in the principle of its systematic form;. but 
without being sentient or intelligent ; and differing also in 
one essential point in the matter of its composition«T They 
are distinguished also by another general peculiarity in their 
material nature. Animal bodies seem, by some interiot 
thoQgh yet unknown process, to produce timet— plants, nercr ; 
but these, as their appropriate function, appear to generate 
carbon instead.^ The absence of any intellectual quality 

« FlQtareli ramariw, that Plato, Anaisf ofss, aod Demoerltas ttaughi 

tegetablM to 1m earthly animals. 80 did Eoipedocles. Bot Arialocie, 
Mrbile be (ranted to tliem life like animale, denied their being saeb, 
became tbexe have appetite, aense, and reaaon, in which plants are 
deAelent.->Plnt. Plac. Fbil. e. 90. 

t Tbla dletinetion in the material snbatanee la, that azote ia aa Inwi- 
rlable part of the compound of alt animals, bnt not of plants; wMIe 
carbon ia the etaaracteriaiie of the latter. On bamlng either, the atoUe 
smell immediately marka the animal. ** The moat esaentlal of die eon- 
pounda of vecetablea are carbon, oxygen, and hydrogen merdy. A amall 
proportion of nitrogen, or azote, ia aaid to be rormed only in crucilbnii 
pfainta."~I>ondon Encyc. Gard. 193. 

1 1 cannot bnt concur, according to oar present knowledge, with Dr. 
MaccuUocb, that *' the aolid apoila of animala, chiedy marine, eonatitate 
limutones at preaent ; and have produced tbem, at distant and dilTeraBt 
periods : nor, ftnr thoae of the preaent timea, ia there any other origla 
than animal chymiatry.''— Macenl. Geology, vol. ii. p. 414. Wa ssa oae 
species of this matter in daily (brmation now by the coial iaaeets; sad 
other kinds in the egga of birda, in the bonea of all animals. In the 
chalkatonea of the human hands and fbet, and In the flreqaent ossUlea- 
ilon of our Taaeular ayatem. .•- 

t Dr. MaccuUoch rightly Intimatea, that it la leas safe to infer ** that 
there la no other origin for carbon than vegetable chymiatry.^—Ib. p. 414 
^"l? *L*IJ?'y •***!! D««*««e there appeara to be a carbon la the ancient 
rocks of iiie earth, whloh moat bavs leceded vegetaUon. Bat that 
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tbeir principle of life to be very dissimilar to» or at 

least very distinct from, that of animals.^ 

Most To^tables have an upright body, iwith vessels 
msceading uid commanicating with each other, as in us, but 
with sap instead of blood ; with woody fibres, instead of 
bone ; with pith, instead of brain and nerve ; with baik or 
rind, instead of skin or bide.t Their leaves imbibe air, as 
we breathe it, and olilb light and moisture ; and in their 
continual motion answer the purposes of our respiration 
and exercise. They also imbibe and expire an aerial fluid, 
as we do, though with this difl'orence, that they emit oxygen 
gas, under the influence of the solar rays, while animals 
absorb and retain it4 They require food, as we do, but 

■Isois eonvort some of iheir nutritive duide into earboo, has every etl- 
ecooeof ht\nf n geiioral fuel. 

* Ilsller coneideml plants to poesasa spontnneoue motion, to exhibit 
•videai nwrks of IrritwtUty, and to otiey the operation of etlmulante. 
bet that they had no nerven. M. Gceppert fbiind that narcotic poiaon did 
not alG^t them, but a drop of prusaic acid put on a flower caoaed an 
fanmadlate motion oT ita atamina to the pIstiUum. llie stamina of the 
I iwiwi barberry eooiract on the touch of an Inaect or atranfe body.**- 
Ball. Univ. 1630. p. 264. But this may be an electrical effect, which the 
MDvesMnts of the oenaitive plant aoem lote. M. Poiteau aaya, that s 
seed always iwlarliea itoelf in Ita germination. Ita radleie becoming one 
er ita polea. and the plumula the other. ElectricUy may cause this. 
Tkera ara M ihmiUea of plants which are voluble : they are chiefly In 
the torrid xone, and make one turn la 94 houra.— Ball. Unlv. 1890, p. 99. 
Bat laia seems to bo a physical action of the light or aun, aa the cloaing 
sad opanloc of the tnlip, the daisy, and the con vnlvulua are. M. Morren 
Mcrtboa the motion of the zoocarpea to the effect of electrical dlaengags- 
■aat^/». 1630, p. 960. .... 

Gardoners have an Impression that the orchis latifolia waikt, as It 
never keeps to the place where It ia pot ; and Boac admitted Its walking ; 
bM M . Morf«n found, on examination, that it waa an oaeUlatioii of two 
alternate bulbs, and not an actual proereaNion.— /A. 

t ** Lmnsus thought the pith to be the aeat of life and aouree of vegets- 
tloe. Hiere i^, in certain respects, an analogy between the moduila of 
plants and the nervous system of animals. It la no leas aaslduoutW 
praiaeied than the aplnat marrow, or principal nerve. It la branched off 
sad dlflUaed througti tiie plant, aa norveo are through the animal. Mr. 
liodaey thought he deinonstrated the medulla In I he aenaltlve plant to 
be tha aeat of irritability. I caimot but incline to the opinion that it le a 
raoarvotr of vital energy, even In the bulbous graaaaa."— Blr J. Smith, 
lairad. 40-49. . ... ^ .. , 

t **lt uf agreed that, in the daytime, planta Imbibe from the atme- 
sphera carbonic acid gaa ; that they d«ooni]MMe if, abaorb the oarbon as 
■iMter oTtMiunabmeiit, whicii is added to the sap, and omit the oxygen. 
llila aame goa they absorb ttmtt water when It la separated fh>ro that 

iwd by tba actifoo of light In the dark, planta give out carbon and 

absorb oxygen.**— Hmlth, ib. 319, Sg. 
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their roots are their mouthB. They have not, like quad- 
rupeds, a particular stomach and hepatic system for its di- 
gestion ; but, like some of the lower animals, they have a 
power of assimilating and converting what they take into 
their own substance, without these functions.* But all 
vegetables are fixed in their place of growth ; the^ have 
no locomotive power. Where they are bom they hve and 
die. This circumstance would alone make them a pecuKar 
class of beings, if they had every other similitude to animal 
existences. They are living beings, but with no power of 
spontaneous moveability from their first station of de- 
velopment t 

Toe seed contains the embryo plant in the little corcnlom, 
which all, on being carefully opened, display. It b fiunil- 
iarly ciUled the heart of the walnut — ^the little figure at one 
end of an nuts and kernels. Vessels extend from this 
to the substance in which it lies, which has received the 
Mune of cotvledon. If this be single, as in the grasses 
and com, it is a monocotyledon seed and plant ;t i^ as in 
the larger herbs and trees, it consists of two lobes, they are 

* Witb respect to ibame mlnoto and limpiy'oonstrnoted animsls, tbe 
polypes and the lower tribes of worme, their feelers, put forth Into ihs 
water, seem scarcely diflTerent (Vom roots seeking their (bod in the earth. 
Borne of tbeae may be turned inside out, like a glove, wUhont any dis- 
torhance of thetr orditnaTy flinctions."-*8mith, ib. p. S, 

t The vegetables that swim and live in wat«r onattached to any soO, 
and which are nourished by what they float hi, do not move tbeamtitwem. 
They only follow the impulse of the atream. Nor has the euriovs Am- 
rLANT of China more eelf-motivity fVom not being fixed to any earfb, b«t 
liviog in and on the air and il|rht. It has the same want of locomocivity. 
This singular vegetable has been thus mentioned :— 
. ^ Epidendron, flos aeris, a plant indigenous in Chbia; fismms fixr tlis 
feeaoty of its flowers and the sweetness of its perflime. It lives only oa 
sir. The Chinese suspend It round the ceiling of their rooms. Prbee 
Leopold obtained a branch three feet alone. It had some hundreds oC 
larse scarlet and yellow flowers."— BuU. Univ. 1830, p. Ifl7. 

I '* There is a tribe of plants, called monoeotyUdona^ characterized hv 
having only one lobe to the seed. To these belong the natural order or 

Glms, which being the most lofty, and, in some instances, the most 
ig'Uved of plants, have Justly acquired the name of trees. Yet Cli^ 
are rather perenniid herbaceous plants, having nothing in common witn 
the growth of trees in general. The palms are formed of auccessivo 
crown* of leaves which spring directly ft-om the root. The common 
orange lily and white lily belong to the same natural family of nHNioe»' 
tyledoos. Their sterns^ though only of annual duration, are fbnnetf 
searly on the same principle as a palm ; and ars really congeries of 
leaves rising one above another, and united by thsif bases into an son*' 
leot steiB.''->Baith's lot, Bot o. Mi ^'^ 
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N«thfaig is more carious in nature than the peraeveriiig 
efforts made by the living principle in plants to force their 
radicle downwards ; whatever efforts may be made to give it 
another direction are constantly baffled by the growing 
power, which knows where its nutrition lies, and will go 
rightly to seek it. No animal can display a more persieting 
volition.* Yet when circumstances become such, that its 
food is not downwards, but upwards, it will then, and then 
only, rest in that inverted and ascending position. t Earth 
is not so essential to vegetable growth as moisture ; for 
even trees will grow in water only.l Earth is but the bed 
in which the vegetable nutriment is best prepared and pre* 
sented to the absorbing roots. This is now stated to be an 
oxyde of carbon or humic acid, made by a cbymical union 
with water, and which forms that humus or soil that most 
occasions or promotes vegetation.^ Without this vegetable 

etuse the bandies of fibres which imxlnce it, and the lymph which makes 
its flnt nourishment, descend from the cotyledons.'*-<-Feburier, tt. 

* " The young root is the first part or the inAnt plant that comes 
(brth ; and by an onerring law of nature it is sent downwards, to seek 
out nourishment, as well as to fix the plant in the ground. In whatever 
position seeds happen to lie in the earth, the root makes more or less of 
a curve, In order to shoot downwards. Mr. Hunter sowed a number of 
seeds in a basket of earth placed on an axis, by which ibeir position was 
a little altered every day. Alter the basket had thus made two or three 
circumvolutions, the young roots were found to have formed as many 
iurntf in attempting to attain their natural perpendicular direction."— 
>8mitb,Inirod. p. 95. 

t Dr. Walker remarks, " The ascent of the plume and the descent 
of the radicle is surprising. It Is not merely to ascend or descend, but 
the endeavour of the one is to get into the air, and of the other into the 
earth. For, if placed to the roofo^ a cave, or in an inverted flowerpot, 
then, as I have often seen, the radicle ascends and the plume descends, 
the one to the earth above it the other to the air below it.** — Woodh. Loud 
Karnes, vol. ii. Ap. p. 6i 

I " Du Hamel reared in water, plants of the horse-chestnut and almond 
to some considerable size, and an oak till it was eight years old : but 
they made less and less progress every year. Their roots were found 

to t>e in a very bad state, and they died.— Loudon, Encyc. Gard. 107 

Plants, though vegetating merely in water, d o yet augment the quantity 

oftheir carbon."— /ft Plants seem to have a mysterious power of 

making carbon, which may account for their growing a while in water 
only. 

^ Dr. Sprengel expresses this principle. His ideas are, that the huroie 
acid and bomates become the nutritive principles of plants ; that they 
are formed at first fVom the nofi parts of plants, and aiierward l>om the 
dissolution of their fibres; that In their decom|)Osition, one part of their 
sarbon combines with the oxygen of the air, and iiroduces carbonic acid, 
wbicli separates itself; and also the bumle acid, which combines chymi* 
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hnmuii and the humic acid which is found in it, plantft will 
notjnow, or soon decay.* 

When the plant deyelops in the fitting^ soil, the roots 
nourish it from below, and the leaves above contribute also 
their auxiliary suDplies.t Buds emerge in due time from 
the stem or branches, each of which may be considered as 
a new vegetable, growing from its parent, but living in un- 
Mparating union with it, yet only in close association, for 
it seeks its own independent nurture by its distinct though 
•trictly combined root4 

Plante with few and small leaves depend chiefly on the 
•oiL Those with many and large ones more on the atmo- 
•phare.^ But some can find nutriment and grow even from 
animrlf Thus cryptosamic plants have been found vege* 
tatinff on living wasps m the West Indies. II This curious 
frot has been also noticed elsewhere.lT They will even 



esUy with water* fbr which It has a great oapacity, and is imbibed by 
ytaoie.— Bull. Univ. I8S0, p. 905. 

* "Heaths ftimlah a honraa that suite few vegetablee. Henoe, 
vegetation la en unlfbrm on their sterll plalne. Plante cultivated oa 
eeeli froende do not Inereaae, onleee we mil marl or dang. In nature, 
onf le thai which contalne the greateet quanUty of hnmle aold."— Dr. 
Bpnofel, ib. p. M9. « 

t *Mr the air contain a certain qaantlty orhnmldlty^the leevoe attract 
a part of It ; while they contrlbure to the elaboration of the plante pecu- 
liar fhtlds, which paaa through the proper veaaels of the bark and wood. 
The combination oftheee fluide with the aap of the leavee and that of 
Che roou (hrrae the cambium which penetratee between the wood and 
bark, and makea there the new woody enbeunce; while the eap. 
deaoendtog to the extremity of the radicle, contributee to elongate, ana 
oAeo to make new ramtfloatlona (h>m It."— Febur. ib. That the leaves 
nourteh the bark appeara fhmi Mr. Knight'a experlmente: when he 
ndooad the nnmberof leavee In a ahoot, the bark became ehrlvelled and 
dry. -Phil. Trans. 1001. 

; M. Poiteau remarka, that " A tree or plant Is not a simple Individual. 
b le a union of unlverHalty independent plante, arlaing each ftom a bud. 
Thto bod may be eonaldered aa a eeed, which produoee latent roota that 
jparcnd towaide the earth, and eonetliute the flbree of the wood.* Hi 
Shows thai the woody flbree are the roote of the bade. 



} Bemeti, In Quart. Joum. Science, No. 19, p. 980. 



„ Mr Rleord, In Ouadaloupe, eaw many waepe leden with theee iia»< 
•Hiral exereecencea, which had taken root on their eiemum.~BttU. Univ. 
lHt9.p. 197. ^ ^ . ^ 

5 Dr. Medians had thought that the plante ephsrta, elavaria, sad 
ether muehrooniB, which were Ibund on the bodlee of eome ineeets, had 
grown there only since their deeth ; but Dr. Mitchell aeeertalned,— 

I. That the vegetation obeerved on the bodlee of Inseete le not peea- 
Uar to one kind, but was oa several, as wasps, sphyaa, sad May-bags. 

H3 
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grow in the stomach of liymg animaUi ; for seTeral instancefl 
of this have occurred, in which the force of vegetation has 
prevailed over the animal's digestive power ; at leasts in 
those who were entirely carnivorous.* 

Warmth and moisture usually commence the process of 
ffermination as soon as they concur to the seed ; but if the 
due means for the further nutriment do not accompany the 
growth, the process stops, and the plant soon dies.t Some 
vegetables — the parasitic tribes — fasten on a larger plant or 
tree, and fixing in them their roots, derive fo^ from its 
nutritive juices4 The living principle exerts itself with 
singular force and apparent judgment in searching for its 
nutrition when the oidinary sources and supply of it fail.^ 
The main fluid in vegetables is the sap. ** It is really the 
blood of the plant, by which the whole body is nourished, 
and -from which the peculiar secretions are made.'*|| 

Vegetables are not generally affected by the narcotic 
poisons, but they will absorb arsenic by their vessels and 

U. That the bodies of Insects nonrish several kinds of jdants, ss 
sphsria, elavaris, and aome others. 

ni. And that some part of these vegetable parasites begin their 
destruotlve operation on the bodies of living animals, lilce the lanm of 
lehneainon, and eontinae it nntil their dearh."— Bull. Univ. 1830, p. S86. 

* Tbaa, of three gneias pebbles taken out of a cou's stomach, on one 
a plant of the fticna Kind, Aicua confervoidea, of a deep green, was found 
growing in active vegetation, and nearly two feet long ; on the other, a 
plant two-thirds shorter than tbe former was growing ; and another was 
attached to it about three inches long. The stones adhered atrongly to 
the substance of the atomach, and were cut out flrom it.— Quart. Joom. 
Beien. No. 10, p. 443. 

t Smith's Introd. 00. Germination will sometimes begin without 
•Ither earth or water. It was stated in the Med. Bot. Society, that Mr. 
Carrie had enclosed some potatoes in a zinc box hermetically sealed, 
and ftom which all stimulants had been excluded, and yet they began to 
shoot flreely there. 

I lb. 109. 

^Dr. Walker mentioned to Sir J. Smith, that an ash-tree which grew 
fhm a seed on a waU stopped its growth fbr a whUe, having exhausted 
the nutriment there; but sent a root down the wall until it reached the 
ground, and as soon as this was established in the soil, the troe rasumed 
Us vegetation and became of large slzc-HSmith's Introd. Bot. p. 114. 
And see Trans. Linn. Soc. vol. ii. p. 268. 

II Smith's Bot. p. 45. Dutrochet, flrom his experiments, concluded 
ust tiiere is no actual circulation of the sap, but an ascending and 
■•SP*J!l™f current, with a lateral diffVision of it ; that it ascends tbit»ush 
eyllndrioal tubes which permeate both thealbuvnum and old wood; t& 
lateral suniston of the sap and elaborated juice is carried on through the 
organic membrane, which forms tbe cellular tissue; and that theaee 
XMn> in plaats and their nutrition depend chiefly on electrical a^n^ 
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•dlnlar tiMatfl.* Iodine facilitatM th« genniiuitioa of 
a m td§ mnch more than chlorine, if they be watered with a 
•olotJOD of it : even those which have apparently loit all 
vital power, may frequently be made to germinate by 
kMline.t 

light represeee the evolution of the eeed,! but ia eeeei^ 
tial to the production of the florification and fruit ; yet, ae 
if to ehow us that all things are but what they are spect- 
fieaDy organized and actuated to be, and never are the 
cfaaaoe productions of blind necessity, there is one plant 
which has been »o formed as to flower only in the dark,—- 
file nigfat^flowering cereus. But all sucn exceptions in 
aatore are never casual, but always regularly arise from a 
pecufiarity-of structure, which is adapted to cause the par- 
ticular result, and which is alwavs constant in the spedes 
ID which it occurs.^ Plants will germinate in rarefied air, 
Imt not rapidly.O 

The parte of plants have a singular homogeneity, or 
•ameoess of nature and properties. Roots may be made to 
pfodnee leaves, and buds ot leaves may be transformed into 

* SsfL ITntv. IflM, p. M, 97. M. Lmr bs foand Uurt metals, either as 
midm or salts, lead, mereonr, and tin, are eertaln poieona. BoUdinga, if 
e w i i ed Willi eO In wtiieli one of tbeie aalla Ims been dIaeolTed, will 
■aror have eryptogaaBiaa. The mineral aeida are alao deetrttetiTe.— Boll. 
Vaiv. mo, p. 961. And see Wiraman'e Expeilments, ib. 1999, p. I74« 

t A. p. 74. The vegetable acioi and ibeir aalta fliroor the develop* 
aaal ; ao do tke alkaiia and eolpbur. 0oivtioas of aleohd, eampbor, 
aad einrial oUa aeeelerMe Tececatfon, eepeeialljr eamphor; bat in 
fMreooeeotrated etata dcetrojr u. The aromatic InAieiona, sogar and 
pmuynmate it, if tbey do not ftnnent.— Leneha, ib. 

t mae aeeda that were eown and deprived of light began to germl- 
Hlaoaihaniallidajr; but thoee which were exposed to it in a tranapa- 
laet glaaa bad not germinated on the lUteenth.— Bull. Univ. 1999, p. S10, 

^ Tiila plant belooge to Jamaica and Vera Cras ; but there wae aa 
laaianee aflt. ia Julv, 1929, in England. It waa several weeka advaae- 
ftif la amtortty, encl osed in a boM of unpromiiingappearanee. It waa 
^ m deacrlbed, aa then at Mr. Barry*a, at Marbnrv. ** About seven ia 

eveataf it begine to expand, and arrives at midnight to Derfeciimi ; 

■even the next morning it ie closed. Tlie cirenmference or the flower 



morning 
Is twentV'tNV Incbee. A ray of small globolar leaves, of the meet dell- 
ssis sad lovely whiteness, are eoeloeed by others of a deep oranga 
miamr' Maerifeflrld Courier. 

I Dobreeoer put earth eowed with bariey under two gf aas vesaria, fai 
sas ef which he eondensed the air, and exhansted it from the other, 
flarariaalioa took place at the aame time in both; but at the end of a 
totalgia, rha sboota in the rsrefled were bat six inehes long, sod ia 
' ISB,-B0U. Uaiv. 1630, p. 9B^, 
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bads of flowers.* If a tree be inverted by plantin|[ it by the 
■talk, its roots then disclose leaves, and its branches send 
oat roots, t Plants grow most in the night : at noon, all 
increase is suspended. Between morning and noon, and 
noon and evening, it is but small. But flowers advance 
more in the day, and especially in the meridian light and 
heaUt Some plants, and trees will continue to vegetate, 
though overflooded by sea^water.^ So tenacious of its vi- 
tality and power their living principle is often found to be. 
It IS not merely in their principles and analogies of con- 
struction, nutrition, and growth that plants resemble ani- 
mals ; but the creative Hand has linked and established the 
affinity between them by causing some vegetables to pro- 
duce animal products, and to be, as it were, the animals 
whose peculiar properties they imitate. Thus their living 
principle, in peculiar and adapted organizations, can imitate 
the bee, the cow, and the sheep ; for the myrica pennsyl- 
vanica jrields an annual supply of vegetable wax ;l) the palo 
de vaca, in South America, gives a copious emission of 

* " In diplotanis tenaifolia was a transformation of thejlorat organs 
into real leaves. This accident has been observed in many other plants." 
—Bail. UniT. 1830, p. 257. 

t liinnsus said the tree was nothing bat the body of the root above 
ground. Hence, trees will bear inverting, and will grow as well as be- 
fore, because, being only root, in whatever position the root is planted it 
will grow.— Smith's Lectures. Dr. Smith was more inclined to eaU 
tlie root a subterraneous stem. — Bot. Introd. p. 104. 

t Ch Mulden, Bib. Univ. 1830, p 307. Martius considers the flowers 
to be composed of a union of concentric order of leaves metanfor> 
phosed. He thinks all the organs of the flower, the calyx, corolla, sta- 
mina, and fhiit, are all metamorphosed leaves, different only in th« 
decree of the changing action.— 76. 208. It is perhaps more Just to con« 
aider them all as products of the same materials, modified by specific 
actions into the different parts, rather than actual transformations. 
There la no mutation without a specific cause. 

$ After an inundation of Friesland, in 1825, the oak, the mulberry, 
pear, and peach trees, and deep-rooted ones, did not suflbr ; nor the 
ssparagus : the onions, celery, pumpkins, and some others, were never 
finer. But the vines and gooseberries contracted a salt taste, and ths 
aprteots, apples, cherries, poplara, elms, beech, and wiUowa could 
not stand it. They puabed out a few leaves, and then declined.— Bull. 
Univ. I8S0, p. 835. 

II M. Serret mentions it as a amall arbuste, which may be easily cul- 
tivated on poor soils. From a surfhce of 150 square feet he obtained 
every year flrom one pound and a half to two pounds of wax. — Bull. 
Univ. 1880, p. 178. Humboldt also mentions a palm, the trunlt of 
which was covered with a vegetable wax, which the natives employed 
Ibr their tapors. '^ ' 
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Apparently far Icsb than veeetables. The productivity of 
animals cannot be increased like that of plants. The hu- 
man capacity for progression is not more clearly visible than 
that of which so many vegetables have been found suscep- 
tible, that it may not unreasonably be inferred to be a law 
of their constitution. Very agreeable, but surprising, trans- 
formations have arisen from this property. The rose is (be 
product of cultivation. The original plant from which all 
our beautiful varieties have proceeded is considered by 
botanists to be the common wild brier. Our plums are the 
cultivated descendants of the sloe ; the peach and nectarines^ 
of the common almond-tree ; filberts are the improvements 
of the wild hazle ; the delicious apples, whose species may 
be now reckoned by hundreds, are the cultured successors 
of the small austere crabs and wildings, which swine will 
scarcely eat ; the original pear is a petty fruit, as hard and 
crude.* Our com was once in a state very like grass; 
our cauliflowers, cabbages, and other domestic vegetables, 
are the artificial products of human skill and of vegetable 
improvability. 

It is this undiminishable and undecayinff property in 
plants which may rescue us from that chimerical dread of a 
superabundant population of the earth, under which we 
have been labouring for the last thirty years, until Mr. Sad- 
ler's tables, calculations, and reasonings have at last rescued 
us from it.t * A great mistake has been prevailing on this 
subject. The true law of nature was misconceived. Par- 
tial effects were taken to be the general rule, and the real 
agency greatly overrated ; ami Uiereby an imaginary law 
has been assumed, which has never operated as was alleged. 
In nature, the law of population has never exceeded that 
of the productive power of vegetable life, and never will.t 

* Quart Joum. Science, 1827, p. 272. Lit. Gaz. No. 691. 

f I allude to Mr. Sadler's ** Law of Population," pnblinhed in 1830, 
which has thrown ai last the steady and animating light of truth on ■ 
darkened and much mistaken subject. Some principles of the same 
sort were expressed in the History of (he Anglo-Saxons, vol. i. p. 407, 
6th edit. 1828. 

t But though T think Mr. Malthus has erred both in his premises and 
conclusions, yet T wish to express that I fl;el strongly his active talents; 
his desire to explore an important subject, his wish to do service to 
society upon it, and the great benefit which his works have produced hf 
their collateral illustrations, and by rousing mankind to study, as they 
nave since done, one of the most Important brauches of poUttcslecoiMiiiiy. 
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dktrMS jnaj arise from temporary seasoiu and want of uh 
teroourae, but never from a failure in the powera of ▼eget»' 
Me nature. 

The extraordinary inetances of the productiveness of 
nature, which even under the usual course of things fre- 
quently appear and can be produced, are sufficient to dis^ 
pel all injurious doubt and unmanly apprehension, by 
showing us that plants, even as they are now, yet possess 
the most gigantic possibilities of productive power.* Such 

recently stated as insunces of it which have occurred, that 6 or 8 Hnn- 
nry plams weigh one pound ; as 18 cherries were seen to do in Yemen. 
In tteregb, apples have been of one pound and a half; and flra attaiu 
there a height of 216 feet, and a diameter of more than 6 ; oaks 114 feet, 
with a Bimilar dianMter; maples, 84 feet high, and 34 round.— Boll. 
Univ. 1830, p. 444. 

In some part of South America, the bamboo attains a gigantic size, and 
the passion-flower assumes tlie character of a laige tree. How tha 
Indiau banyan or flg- tree multiplies itself by its descending branchea 
into arches and groves of new ones, as tbey take root in tlie earth, is w^ 
known. One tree has covered an area of 1700 yards. 

The marine plants of Staten I^nd are described by Captain Webster 
as gigantic. And in Sumatra the rafflesia parasite bears a flower 
which is a yard in diametvr. The same island has a tuberculous and 
alimentary root that weighs 400 pounds ; and melons and gourds bal^ 
as big. TberiB the chama gigas appears, a shelliish called the Dutcfr' 
man's cockle, one of which would sup twenty- four hungry persoDS^-* 
Quart. Rev. No. 67, p. 522. 

*' Some of the reeds of Brazil, called gaquarussa, grow nrom 30 t0 
40 feet high, with a diameter of six inches. They form impenetrable 
thickets, and are grateAil to hunters ; for on cutting off such a reetf 
below the joint, the stem of the younger shoots is found AiIl of coof 

{leasant liquid, which immediately quenches the most burning tbifst." — 
•indsey, Nat. Bot. 303. 

<' The best fodder grasses of Europe do not rise more than three or 
ftmr feet IVom the ground ; but the panicum apectabile of Brazil growv 
six or seven feet high ; while other equally gigantic species coostituta 
^e field crops on the banks of the Amazons."— Linds.< lb. 304. 

* I allude to the instances of unusual produce which happen In some 
parts every year, and which I have noted from the daily papers: as, 

Oats.— An oat stalk taken from a field on fiealana, near Chester^ 
had 237 grains. A uotherrOn a field lately part of Cockermouth Common^ 
had 251. A wild oat at Milton was 10 feet high, and had 150 grains^ 
One ear of black oats at Mansfield was 15 inches long, and conuined 
S83. In 1824, a single grain of oats having fhllen on a quantity of 
burnt clay, produced 19 stems, and 2945 grains. 

Whkat.— A single grain of Talavera wheat sown in a garden al 
Weston, near Bath, in September, 1819, had in Augnst afterward pn^ 
duced 73 stalks^ and yielded 7445 grains. One of the greatest increaaa 
of wheat that I h^ve met with is that mentioned in the Pbilosopbical 
Transactions. Mr. Miliar, by repeated divisions, obtained (him a HngU 
and of wlMst WO pUmts^ wmcl^ yielded 31^09 etn^ sad aboai 
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•(SmU luiTe aneeiiy from a combination of local circomip 
•UoOM that have not yet been studied. The phenomenon 
is adfflirod when it occurs, but the natural cause is never 
•xplored. But they are demonstrations of the latent and 
inaefinitg productibility of vegetable nature, which make 
the dread tnat any increase of human population will cause 
frmina a &nciiul chimera: for no one will in this age 
contend that the industry and intelligence of the searching 
mind may not discover the means of imitating and obtaining 
the same results which temporary accidents have occasioned. 
Hie principles of nature will therefore never fail. But it 
will always be necessary for wise laws and individual 
•quity and benevolence, in every country, to 'cause her 
bounties to be sufficiently shared by all its inhabitants. 
Her produce first comes into the hands of a few, under the 
social system of protected property ; to be afler distributed, 
through the thousand channels of the arts and industry, which 
dvilizaticm, as it advances, establishes in every country ; 
•nd by the assisting hand of occasional beneficence, for the 
wistenance of all. Nature can only thus generally pro- 
vide. She places her bounty in the fields ; she leaves it 
to man to apply and to disperse, because human instrument- 
ality can do this most enectually. This is accomplished 
by every one seeking some mode and path of social employ- 
taent, in which each obtains his own support, and at the 
Mme time is contributing, by his individual talent, labour, 
•nd produce, to the comforts of others and to the welfare 
of the whole. 

The instances adduced of the actual productiveness in 
the vegetable kingdom, and of their repeated though occa- 
mmal eiertiona of it, are evidence to us that it has not 

S76JB40 grsiiM, welfhlng 47 pounds, all the produce of one single oom.— 
Phil. Tr. 1766, vol. ivlil, p. 803. Thomeon'v Hist. Roy. Society, p. 98. 

P»A».— A dwarf pes sown nesr Sioclcton produced 88 poda, eontain- 
lac 986 peas. Another pes, sown at Cawood, bad 105 poda, out of 
watBh 506 poM were talien. 

A rsACii-tree in Lalebam Garden produced In one year 1560 fine 
besides a great nooiber ttiinned away in tbe early part of tbe 



A while moss rose-tree near Ripon bad 530 in flower, and 460 buds 
begianinc to open. And a nnall roee-tree near Concleton had 9344 
reaes and buds. A oommon scarlet bean has nrodaoed 100 poda witb 
flvs fUl-lbrmed beans in each, nMking in such stalks flrom 300 to SOD 
ftvoi tbs stag le one sown. 



100 SACKED HI8T0RT OF THE WORLD: 

been formed on any confined, restrictire, or deficient plan. 
The spontaneous produce is always more than enoo^ 
for the small or indolent population that is contented with 
it. But it is endued with a latent power of extensibility — 
with a faculty of increasing its produce as the wants and 
diligence of mankind may multiply : and thus we are as- 
sured from heaven itself, by these occurring instances of 
extraordinary fertility, that nature never will be found 
unequal to answer any demand that human necessity may 
make upon it. 

These occasional exuberances of individual plants d^ 
serve also our notice, as important illustrations of the im» 
proving nature, of the progressive power, and of the ex- 
tensible, though usually quiescent, energy of that living 
principle which actuates vegetation and forms all its pro- 
ducts, but which as yet conceals its real essence bo care- 
fully from our view.* 

The vast abundance of seeds which this animating caus- 
ality is everywhere producing in many plants, even in 
common ones, is another specimen that this energy, and 
the obedient organization m which it is subsisting, have 
been both formed with a capacity of enlarging into a pro- 



* It if rather remarkable, that Juat aa European population was about 
to receive that ateady Increaae at the beginning of the neventeenlh cea- 
tury which haa been aince generally prugreaalve, the potato ahould have 
btea diauovered. Tbia haa been aa great a donation to mankind aa tba 
invention of printina, the cotton mill, or any other aocial comfort ; for I 
obaerve from Sir John Sinciair'a atatement, thai although the proportion 
of meal in a pound weight ia but one in potatoet to two and a half in wheal, 
yet oatmeal la but one and a hal r, and barley only one and a quarter. BnC 
the proportion aa to the quantity of nutritive food in either turns to the 
advantage of the nouio ; for he adda, that an acre qfland will prodnea, 
in potatoea, S700 pounda of flour, but in wheat only 1800 pounds. 
Tliua the aame extent of ground producea in the potato twice the quan* 
tity of nutritioua aliment to that of the wheat. Bui in addition to the 
flour of the potato, he alao aaaerta that the other part of it, the flbroaa 
matter, can be made into puddlnga with milk, and into bread with wheat. 
TwentV-one pounda of wheaien flour kneaded with twelve pounda of iha 
fibre of potatoea, will produce, when well-baked, thirty-eight pounda of 
excellent bread. When we conaider that auch potatoea are the improvad 
produce of the petty, hal f-poiaonoua root of South America, wemaypaiw 
eeive what great productive powera and auppliea may be now lying dor- 
mant in other parte of the vepeiable kingdom, ready to become active for 
human uae, when human ekill and diligence ahall have explored and 
traliied them. Hence, while the praaant ayalem of nature ia cominusd. 
mankind cannot be ftmiabed. ^ 
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'9 whoia limiti we cannot fix,* and into a magni- 
that founds romantic. t But the number of flowers 
nature in her general course, unstimulated by art, 
pmares and effuses from some trees, approaches the scarcely 
tradlUe class of things4 These surprising multiplica- 
Immb of the living principle in plants mark its high origin ; 
md from their baffling all human explication, prove now 
little its recondite, yet powerful, nature is understood. 

In the alimentary plants, the ffreat care for providing 
an ever^succeeding sufficiency of human subsistence is 
maniiested in all regions. In some, the same tree which 
aibrds it bears the produce of different seasons on its 
bmidiea.f This phenomenon is occasionally,* though im- 
parfiKtiy, manifested in our own country and on our com- 
mon trees ; thereby indicating the possibility of our imi- 

* The two stamina of tbe orehtdes fecundate SOOOseeds-^nd the five 
•f ihs tobacm 900. Lood. Encyc. 290. The qaaniitv oramall seede (\rom 
faidea Amera ta well known. Bui Mr. Hobnon found that a thrivinf 
plaoc of the eommon malva ajrlvadca yielded in one enmmer 900,000 
eaed^ PhJl. Trana. 1743, vol. xlil. p. 3, SO. It haa been computed that if 
all Ihs SBCceaaive aeeda of a alngle fem, of one peculiar aort, were to 
gcniUiate withont olMtacle, tbie apeclee would in twenty years cover 
iM§ mkoU gUjk€.—Bu\l Unit. 1829, p. 43a 

t **Man, improving on nature, produces cabbageii and turnips of half s 

haiidred weignt, ana applea of one pound and a hair.**— Loud. SflS 

Bvery vagetable product aeema capable of an enlargement that would b« 
lacrcdible, if auefa tbinga did not frequently occur. Thua wo read of s 
strawberry aeven inchea round—a lettuce weighing four and a half 
yegnda an apple flfteea inetiea round, and weighing nineteen onnces— 
aaothartwenty-flve ooncea— a bunch of grapes weighing flileen pounds 
—« muahroom above a yard round, and weighing neariy two pounds— 
a pear of two pounds weight— a black currant two and s half inches 
roaod— « fooaeberry three and a half inchea- a melon, of superior fla- 
vottr. welchlni aicbtaen pounds— « cauliflower nearly aiiteen pounds. 

All theae In the aotl and climate of England In 1894, a pear-tree at 

Otflske in Srotiand, thirteen yeara old, in the apring protruded a number 
sf young ahoou, which in the tame aummer bore JVuit, aome of thia as 
tana sa that on the alder branches. 

f Thoa a alngle apatha of the datk, the chief (bod of North AfVica and 
Ihs deaart, eontsina 12,000 male flowers. The alfonsla amygdalama 
haa 600,000 upon a aingte individual ; while every bunch or the aejs 
pain of the Oronoco beara 80n0 ft-uits.— Llndsey's Nat. Bot. p. 980. 

% '*Tha bmilfl'Uit-tree in Tahiti prodaces three and aomeUmea four 
aropa a yvtr. and many hundreds of truU at a time. The several varieties 
rfpes at dilferent aeaaons, so that ttiere are but few months of the year in 
which ripe (hiit la not to be found in the several parte of (he ialand."— 
BUIa PMya L p. 397. The cocoanut (here la mill more continual. FmlC 
m fvcry ttag€, ttom ita flrat (brmation to the (hll-grown nut, may be aeen, 
sf ensikna^oaMs ssmatraa, and flraqnently on the asna hraach.— /».MBb 

1 3 
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toting such extraordinarj Buccessioni of produce hy in- 
creasing skill and cultivation.* But the fact bas been, tbat 
nature Las always, under the smallest exertion of human 
thought and labour, produced so much more than society 
has wanted, in her vegetable food, that no art has been 
less studied, until lately, than that of agriculture, and none 
80 little improved, ^o stimulus has been great enousfa 
to urge mankind to watch, and try, and pursue it with the 
diligence and scrutinizing judgment which have so highly 
advanced the mechanic arts, and effected such wonders in 
the sciences. t Even still many tribes choose to be con- 
tent with Nature's spontaneous produce, which is always 
scanty, as if to compel our industry to exert itself; although 
the living principle implanted in vegetation is quite ready 

* Thus in Angnst, 1630, two spple-trees at Cheltenham were eorend 

with blossom, though bearing at the same time a fine crop of fruit In 

July, 1821, a pear-tree at Canterbury bad a large quantity of flruit, while 
the other parts of it were in fbll bloom.— In the same year, a pear-tree 
near Winchester blossomed in May, and the flruit of that was fine and 
ftiU. It bloomed again thetiext month, and the fVuit reached the size 
of an egg. In July, new blossoms appeared, which made fhitt as big as 
a walnut. In AugURt, flowers again emerged, but the produce was not 
larger than peas. These were Nature's own exertions, which art migbc 
in time promote and malce more effectual.— In the same year, an apple- 
tree blossomed three times, and with ripe fliiit twice.— Strawberries 
have had blossoms snd good flruit twice in some seasons and places. 

In September, 1821, tlie Siberian crab-tree befbre my window had an 
unusual quantity of its flill-grown apples, and was then also shooting out 
twenty fine white flowers, which were blossoming in October, though 
the leaves had nearly all fallen off. So in a fliend's garden near, an 
apple-tree was tbll of fl-uit, and also of its second blossoms. Many pear 
snd apple-trees reblossomed that year. Ked strawberries in the same 
year produced in October a seconif crop of ripe flruit, in several places. 
They flowered ftilly in my own garden, but the flruit did not swell ; but 
they were picked that Christmas flrom some other garden beds. At a 
parsonsge in Herts, at the end of the same December, the following 
flowers were gathered : 
A white rosC'bud, A Isrge Aill-blown csmpannla, 

A flill-blown red rose, A polyanthus in flower, 

A sprig of hawthorn in flower. Purple heath in flower, snd violeCs. 
Roses were flowering in other gsrdens. 

t Thus the Otsheitians will not cultivate the valuable akrow-root, 
because it costs them some trouble. Though capable of being proeurMl 
in any quantity, it requires some labour to render it fit fbr Ibod. On tkm 
aeeouni, it was not extensively used by them. It formed rather a Tsriety 
in their dishes at public feaatings, than an article of general consnmp- 
fion.— Ellis, p. 361. Their yam also, ** s most valuable root, is cnltivatsd 
to no very great extent, from the labour and attention it requires, altlioiitll 
it IS one of their best-flavoured and most nutritive raots.*— A. MO. 
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to amwier any demands that maybe made on its prodnctive 
powers, b^ any aosmentation of hnman population.* It 
only reqaires that liuman art and industry shoald be in- 
creased in this branch of oar necessities as much as they 
are in the less essential one of oar lazuries ; and then its 
supplies win nerer be infeiior to the need. This has hith- 
erto always occurred in some degree. Want has stimii- 
lifted the mind to greater art, care, and industry in these 
aofthem climates ; and the soperiority of their population, 
snt ens Dce, and comforts is visible to every observer. £n- 
Jarging numbers only ma^ify the effect ; for mankind 
seem to thrive and civilize m proportion as they multiply ; 
and, by a recurrent action, to multiply again in proportion 
as they civilize and prosper.! 

I have taken this rather copious view of the productive* 
acss of vegetable nature, and collected these lacts and ciiw 
comstanoes for your consideration, because until they oc* 
cnrred to me I found that I had not formed just notions on 
this important branch of the great syttem of our creation ; 
and the deficiency which had subsisted in mv own mind 
and judgment may be removed from yours by the recapitu- 
lation and recollections into which I have diverged. But 
it only b from an adequate adduction of particulars that 
our general views can be either large or full. Nature b 
expanded before us every day ; but we must minutely ob- 
re it, in order to comprehend it ; for we have to ascend 



• Wten llM Tkhi(isiis (OlaheitiSM) "mtn e&hoflad ro idopc the 
Arts of Eoroposos, they uiswered. ** We ■bouM like fbene itunga verjr 
wall, bsl WB eaooot have tbem wiUioal workitig ; that wa do imm liks^ 
sad ifcartfora would mlMr do wUboat Uimu : the boi»nM and plsntaios 
tipmmu the Iivm; ibe pfffn ftuoo on tiM flruiu thai Ml beneath tbem. 
Tbeae are all we waoL Wby ibecefore ebould we wofk r— Ellis, FMyn. 
Bbbl voLLp.451. 

t Thw la aatlelbctorilr Hloatraied in Mr. Sadlei't fniblleation. Tbs 
aieiinnariee found tbal they could make no prnfreoe In eivUitinc tbs 
l^biitaae but by eauainx wants to arise in tbeir minda. Ellis aaya, ** Tbs 
BbiiMU of all loduoeinenia to labour Increaaed tbe dlAeulty. Tbclr 
waau were fow, Tbeir desires were limited to tbe means of mere aal- 
aee and enjoymeni. Tbeae were supplied without muek 
ellbrt-and posweiing tbeee, dMf were satlaOsd.". . . *« All 
were Insensible to the graUlleatioo arising fton mental imprav»> 
10 dM anjoymeou of socisl and domestic life, to tbe eomfbrts sf 
t, and to tbs reflnements and conveniences which art and Isboar 
*'To iiMTeaee tikecff tsoH/x. or to make BOOM oTihe a 
asdssirable aa tbe bare neeeasariesorilft,! 
10 peraoosi ladsatry.^^PSL Bss. tf 1, 4M. 
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from the phenomena to the principle, and to infer the plan 

fiom its execution. It is thus we learn to know the pro- 
ductive laws of its original system, by a patient notice and 
accumulation of its ever-evolving effects. 

But if human ingenuity has i>een hitherto dormant on 
the vital point of its bodily subsistence, it is now pre- 
senting us with indications that it will be indolent and in- 
attentive no longer. Experiments are beginning on the 
long-neglected art of multiplying human food — and even 
of obtaining it from other vegetable matter, besides the 
fiurinaceous grains and roots of nature. A German is stated 
to have foui^ out the means of converting sawdust into an 
eatable food.* A medical gentleman, near Manchester, is 
making bread from turnips, carrots, parsnips, and beet ;t 
and a French miller has ground and worked straw and hay 
into nutritive bread,t not inferior to that which the largest 
part of the Continental multitude subsist on.$ If it vrere 
not for this intimation, we might think that these inven- 
tions would only bring us back to the state of ruder times, 
when human subsistence was of this coarser kind — enough 

* Bftwdant may be converted into a substance like bread. Il ts less 
palatable than floor, yet makes a wholesome bread, digestible and higbly 
nutritWe.—Dr. Proui's Account of Prof. Aulenricht'a Experiments, in 
Phil. Trans. 1807, p. 381. Hersch. 65. 

t The public papers of March, 1830, stated that Mr. Goaldaon ted 
discovered a mode of separating and preparing the fkrinaceoos parts of 
such bulbous niots as tumipR, carrots, parsnips, beets, dec, and of con- 
verting it into a fine flour. A tier two years* experiment, be has now ob* 
tsined a patent. He declares that he really produces good and nutritious 
bread, equal, both in quality and colour, to the finest white whesten 
bread. The quantity of fhrina to be obtained flrom the roots grown upon 
sny given quantity of ground, compared to that produced fh>m the ears 
of wheat on the same space, is increased, be says, at least twenty times. 

t This last discovery is thus noticed in a highly respectable Freneh 
periodical work devoted to the sciences. " Chance led a miller in the 
C6te d'Or, to disraver the means of converting straw into s flirine of 

Sretty good quality. Lately the Due d'Angoul^me, passing through 
Hjon, tasted some small loaves made of it, and took some to show nie 
king. It was M. Maitre, founder of the agricultural establishment of 
Viloflfb, near Chatillon, who first discovered it. He has since found thirt 
not only the straw of com and other grains may be made into flour,-* 
but that hay, and the stalks of trefoil, lucerne, and sainfoin are also ocmh 
vertible. Flour from these last he gives to his sheep and lambs.** — Bull. 
Univ. June, 1830, p. 157, 
^ The Moniteur, in May, 1830, mentioning that wheat straw, eboppsd 

•jl^^'l"**'^**^*** * ^®"'' '^*^ ^** coarse, but agreeable and nutritkniB, 
added, that its bread was superior to the common bread used by the 
'twer orders on the .Continent. 
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to Mpport what wn then deemed comfortable life, but not 

to. give tt the pleaetiro and the improvement of superior food ; 

hr there is a food) and a course of prudent diet, which is 
favourable to the intellectual energies and to the 
sensibilities than any other. This seems to be in 

Jm goldon mean between deprivation and exuberance. 

** gpare Asc that with the gods doth dist** 

wai the experience and the encomium of our Milton ; and 
a moderate use of selected and improved articles of sus- 
tenance may give the strongest win^ to genius, and the 
sweetest temper to the habitual spirits. But the most 
essential condition, in a dail^ enlarging population, is a 
soAcioncv of that which will support bodily strength, 
and nourish the vital principle. The simplest food will 
ahraye do this ; and if all vegetable produce can be made 
so to act, and yet be palatable, the inventor of such 
conversions will be a benefactor to manliind. Wheaten 
Weed IS a desirable enjoyment-— but other vegetable food 
cannot be unpleasant, since our ancestorn lived on barley 
cakes ; the Russian still on his hard black rye bread ; the 
Scotch love their gratifying oatmeal ; and the Irishman his 
potatoes. Even acorn food is yet palatable to some peo- 
Ble, who might have com if they would cultivate it.* 
Bone nations can be content with far worse materials of 
wniinentyt and others resort to what wo should most zeal- 

* Tbas CsBtaln BsMrhy mentions of the Tndlstis he esw in Callftmiifl, 
fhsi UMy Mitivsie no land ; but ** arome, which sbonnd, constitute their 
srtael^ fbod. Tbejr bsks them, snd braise th«m between two stones 
MMs s paste, whleh will keep dried until the fbllowtnf eesaon.**— Voyage 
IS PSeMe. So Deslbaialne remarks on the people of the Atlas Moun* 
labM between Algtera and Morocco :—** They have oaks on whoas 
saonM a nooibsr of ttie lahablunui of theee eantons eubsist/*~BttU. 
Uatv. IMO. p. 4«9. 

t la NeW'Zealaad, **t!tf/km root Airnlahes a principal pan of the 
feed of dM eommoa people, at eome eeaitoiiNAf the year.'*~Eliia, Polyn. 
Eas. vol. I. p. M. At varlooe times in Europe, when ecanty barteets 
pfeaasd, Uis poorer of the piior have made their bread of fbrn roots, 
■vstya noileeo that burra and thlsttta have been used for human food. 
Bratoed thtsiles havs been oAen g iTsn to horeea in France, who have 
feitenad oa Itoem. Ttie l^aptandeni, wben pmemHl, make bread flrom 
eoe of their moeees. In Prance, in 1817, the rontiriued rains of the 
pneedtoif sammsr having prevented the eorn ftttm ritioniiig in one of 
the depanmsnis, thspsopU fbr ssvcrsl weeks before ihs next harvest 
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onsly reject.* Now we find that even dby fioNSs may be 
made serviceable as human food.f But the number of 
new thmgs made from vegetables only, in the last twdve 
months, not only amuse us as we read of them, but coon- 
tribute to illustrate the utilities, both for food and con- 
veniences, that are yet additionally derivable from them.t 

were reduced to live solely on herbsceoos vegetables, as goot^s-beard, 
wild sorrel, nettles, thistles, bean-tops, and leaves of trees : these were 
chopped np, boiled, and manhed ; if too old to be so eaten, the Juice or 
pulp was expressed (kom them. But, not beinic sccustomed to sneh 
Ibod, the conthiued use of it produced in many a species of dropsy. >- 
Journ. Pliys. Rxperim. 1822. in tbe scarcity in Ireland, in 1818, oetUes 
snd all other eaeuient herbs, with the coarsest bran, were resorted to 
for food. This also produced feverish illnesses. 

* The natives of New-Holland are estimated at three mlllioim, yst 
** agriculture is unknown among them. Their food is frequently scanty 
and loathsome, consisting sometimes of grubs and reptiles taken in the 
hcrtlow or decayed trees of the fbrest."— Ellis, Polyn. Res. p. S3. Here 
man will not help himself. Many uncivilized people will not eiiltivste 
the earth. Their deficiencies of subsistence are therefore tbeir owa 
wilfbl fhult. They prefer any privation to personal labour. 

t ** Dry bones may be converted to nutriment by steam, or by a etaei^i 
acid."— Dorcet, Ann. d'lndustrie, Feb. 1839. Hersch. p. 86. This rs- 
minds me of what T read at seventeen, of Papin*s Digester diasolTing 
bones into an animal jelly, in our worthy and ingenious Oliver Gold- 
smith's Animated Nature. By this and by his other works, be then 
gave me too much pleasure to be essily forgotten. 

X Thus M. Du Chatelier announces that he has discovered the mesas 
of so preparing all the leaves of trees and plants as to make them ex- 
cellent TOBACCO ; especially the nut and vine. The povrder is as stef* 
Auiatory asthe nicotian, but does not produce the vertigo which tobacco 
snuff occasions.— Bull. Univ. 1830, p. 342. So another, with the idd 
of a little malt, makes what he terms good bkkr from potatoes. — lb. p. 

848 A gentleman of Vienna has found that dderberriet^ in equal 

quantities, yield more brandy than the best wheat.->/6. p. 131 An? 

other disserts on the advantages of feeding cattlk on the leaves of tbe 

elm, acacia without thorns, ash, and poplar.— /ft. p. 824 AnolhOT, 

by hand-nets with bags, caught from his com five bushels of orass- 
FOPPKRs, which he boiled. They turned red, and made a (Hand rqws, 

s delicious repast to his pios.— /6. 1820, p. 235 Another experimenter 

fbund that sweet potatoes would Ibrm wort, ferment, snd make, liks 

malt, good beer, in flavour 'exactly like ale made fVom mslt Another 

raised on light lands, that grew only 327 bushels of potatoes on the acre, 
640 bushels, on the same space, of Jbrcsalkh articbokks, which tbs 
young calves ate with rapidity, and improved upon ; so did horses and 
sheep, and pigs too, but not till boiled or steamed.— Farm. Jour. ISW. 
— The seeds of grapes, pressed and boiled, fUrnish a liquid very liin 
that of rorricB, and much used for it in Germany. The se e ds of ths 
yellow iris, roasted, are also declared by Dr. Johnson to make ea- 

eelleut cofibe The seeds of porkst broom are said to have ths 

same quality.— Public papers, 1820.... -Lately we have beard that ths 
vapour nrom all baked bread has been collected into an ardwi apMt 
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All these fiiete lead us to one and the 
that BO populatioii that will tfamk and laboor, 
trameroiu, can ever starve from continued want, nndcr the 
present system of vegetable nature. The Great Author 
may choose, through lus atmospherical agmcies, to disap- 
point, by occasional vicissitudes, the expectations of las 
intelligent creatuies, when they axe forgetting the jmoial 
Cause and Giver of all that they are enjoying — but these 
are only temporary and partial corrections. The pxis- 
ciples of vegetable nature never alter — oat has their pro- 
duce ever in any age universally &iled. By comineicial 
or benevolent intercourse, we can therefore always assist 
€ach other^s needs, when these assumed or peimitted tnter- 
tuptions occur in any particular district or country, as we 
have done more than once to Ireland — and also to HiiH 
dostan. Their rice at times has £uled in parts in the onc^ 
and their potatoes in the other — but the rest of the world 
were at the same time enjoying their usual plenty, fiieaoa 
in no case have mankind, at any period, been under the 
danger of generally perishiiig for want of sustenance ; nor 
Under the universal laws of vegetable nature, as established 
lU the creation, and still continuing, can such acaiastrophs 
lit any time occur. A special miracle of annihilating dia- 
pleasure can alone produce, under our present system of 
being, a desolation of this nature. Away, then, with all 
the dread and spectres of human starvation from multiplied 
population. Let religion improve and guide our social 
spirit ; Jet wisdom characterize our laws, and integrity 
conduct their administration ; let mligfatened policy and 
sound moral principle superintend, and regnlale, and assist 
the distribution and individual acquisition and applicaticm, 
of what nature will always sufficiently produce generally 
for all ; let reasonable diligence and care have always the 
means of obtaining what is fairly needed ; and let nations 
have intercourse with each other as unrestricted as the 
public welfare will allow ; let due recollections of the Great 
Benefactor of all accompany with these provisions our 
daily life ; and no portion of mankind, by whatever mul- 
tiples they may increase, vrili ever find that they are over* 

•omewtaat resembling gin. Thas there seem no end to the valosbls 
matter which vegetables may, by art and labour, bo made to yMd pt 

hUBUl ttSO. 
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paninir th^ productivity of nature, nor will ever be de- 
■troyed by its defective supply. Dryden exclaims of 
himself-— 

** I live s fent-chargv upon Providence.* 

So do we all — ^we are all a rent-charge upon our Maker's 
care— but if we duly feel this truth, and conduct ourselves 
conformably to the impression, we ihall find that it is such 
ft rent-charge as will never be lefl in arrear, but be always 
punctually and munificently discharged. Such has been 
my personal experience, without any native, peculiar, or 
other advantages, beyond those which are common to us 
all. Such, I hope, will be yours ; and such your verdict, 
at the same mature age, on that benign administration of 
earthly affairs under which we are both living, and by 
which we and all are hourly benefited.* 

* Blnee I wrote fbese Letters. I hsve seen Mens, de Lae*S Lscters ts 
Blnmenbach, on the Physical History of the Earth, with Introdnetorf 
Remarlu by the Editor, the Rev. H. de la File. Both parts contain rtnf 
Important illustrationa and confirmations of the Moeaic cosmofony; 
hut I will only notice here M. de Luc's conclusion (him his reaaoninga, 
as to the agency of light commencing with the beginning of ereatioo, 
which a former Letter pointed out to your attention. " Nofbing of aU 
that we see on the globe could begin to be operated, without the union 
of a certain qoantity of light to all the other elements of which ft was 
com p osed ; elements which, without it, would have exercised no cbyml- 
cal action on each other. Accordingly, ail the known geological phe- 
nomena date their ong in ttom the time of this union." — De Luc*s Lett, 
p. 79, Lond. 1831. This in a principle deserving the most scienliflc enii- 
sideration and investigation. It will probably beeome more obviooa as 
ear chymical knowledge enlarges. He aiao adda the hnportaol tmtli 
which presents such a verification of the Mosaic account : ** The light 
llrst introduced into the mass of the earth did not proceed fWrnt any lu- 
minous body like the sun."~-P. 86. This grand physical irath eonld 
not have originated 4000 yeara ago flrom any kuaun mind. It Is la op* 
Dssition to all ordinary sensation. 
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That tlie vegetable ebasM hanre been created apon a*J^ 
Ceoi of progreeenre impioralMfi^ — and also of an indefinite 
prodnetiTeoefla, winch can be inoeased to the ntmoat extent 
of any ptobable homan demands V|Min it. 

Thai the iqiplication of homan akill, care, and diligence Ut 
edoee tbcae beocaficial lesolts has been made the oonditkm 
of their appeuin^ ; bat that these Tahiable qoalities will 
never be exerted m vain on this interesting ordet of beings. 

That homan welfioe and comfort have been a principal 
object of the Creator in designing and prodncing his vege- 
table world, though it has been also made sabservient to 
animal sobsislence ; and that these are pecaliarlj connected 
with the cultivation of it. Animal food leads to the animal 
habits of halting and pasturage ; both of which, though 
pleamng as occanonal employments, yet when made the 
character and chief parsaits of a trilw or nation, tend to 
animalise oar nature and arrest oar social progress. Ancient 
Scjrthia, and the modem Tartars and Arabs and North 
American Indians, are commentaries on this principle. 
Agricolture and gardening, and their consequential occap&>' 
tions, accustom the human mind to the quiet, patient, con- 
tented, domestic, social, and civilizing habits on which human 
happiness and improvement mainly depend. 

The vegetable kingdom, in its varied flowers, fdiag^ 
stems, and graceful and delicate expansions; in its playful 
branches and gentle movements ; and in its multiplied fruits 
and useful products of numerous sorts and of universal 
application, display a peculiar goodness, liberality, and kind- 
ness in the Divine mind towaras his human r&ce — a desire 
to please, to Interest and to amuse us with the most inno« 
Oent, continual, accessible, and gratifying enjoymeints. For^ 
plants peculiarly address themselves to three of our most 
used senses— the taste, the smell, and the sight ; while thtf 
eai is also toothed by the whispering of the branches,* and 
the touch by the softness of the verdant and floral foliage^ 
■nd of most of the firuits. We see that the coiisolidated 

* As schoolbojps, wt bavs all fUt hoW trCily and bow swSMly Thiaot* 
iltasssng— 

Ai»* n re ^i0({fM«^« tui Ji v/rvf, mhfektt T^lmtf 
'A ror) rats iraxaiffi, fttXlvitrai. 

8w«Mt]y th« whispering Imtw and wavins piDe 
IModtotti sottod aoMMie thtst fcaatata rills.»IdylL I. 
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iroed ■Mppliii of with notMrouf oonTeiiMiicM of private an4 
pobik nee ; aiul from pUnte baa ariaen that moat needful 
and eoofiwtable of all thinga berond the Umita of the torrkl 
ione the gnUful wannto and uae of our domeaiic firea. 
Even in thtf reapect we may perceive that there has been a 
benevolent foreatght and proviaton apecially exerted* in order 
that thia dnily comfort might continue to accrue to ua, after 
eiur diiTuainjf oopuUtion should have levelled the forests 
which aupplieo the ftiel. Buried in the earth just deep 
enough to rmnain unknown till wanted, that primeval veg»> 
tation which waa overwhelmed and uprooted by the deluge 
baa during ita long aepulture become converted into bituml* 
none eonl* aulfioient to yield us fire for all our purposesy 
though evory wood ahould be conauroed, and mankind laat 
lor mora agee than they are likely to continue.* In thia 
beneficial aupply of a mineral to invaluable we have an 
inetnnee of n great destruction directed by a proapective 
benevolence« to prepare and produce for a future ase oqe 
of the kindeat additiona to human comfort. What a oemon* 
atratlon of the moot deliberate goodness presiding amid the 
Boat Awful diapleaaure t 

It ie of pecttliAr importance to our reaaoned comforts— to 
that bappinese which we derive from our intellectual con- 
victions—that we poeeeaa, in the beautiea and blessings o( 
tho vegetable creation, such universal and exuberant wit« 
■sasia to oe of the benignity and philanthropy of the Divine 
Crsator. They not merely reveal hie general goodnessi but 
a real love and sympathy towards mankind--a personal 
Undneee to na, intending to be so and acting as such, merely 
Id pleaae ue. The flowers, fruita, and fouage^ the formm 

_ * Coal has bssn hlllMrU) Ibnnd most extansively In the Britlth Islands : 
•nt in hnsonsnes Is n««r IJem. It !• aliio In Mlsnls, Runfsry, 
■la, Bohsmit, Upper ntyrls, and Pranee. It hss bssa diseovered la 
•rtea la various ^arts, siid tlso in Cblna, ths Btrman smplrs, GrsaC 
Tmrfryf and Nsw Boutb WsIm. "It Is probable that noihinf la yet 
wsMlf^ in many other parte of the world, bnt knowledge, Induetry, 
wealili, and the eclmuloe of want, to prove thai It la a fkr more common 
eehsisaea CImo It bsii hitherto appeared lo be.**— Dr. Maeeulloch, Oeol. 
vel. U. p. 108. Thae It la almoal everywhere made and kept ready to oome 
ts haiaaa knowiodfe and urn In each country, as aoon as it shall be 
wsMsd ; and If any one district doee not poeeeea It, that ean be aban* 
dsaily sspplled by lis neighbours who abound witb It. Sueh has beea 
the stiraonlteary provlekm made A>r human enjoyment, ae it was Ihrs. 
aaeak weald hs wanted. U is diselosed to homan ssafeb, Jaat at the 
pmm whsB tiM dieeovsry Is nwst ssrvlesahle. 
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qaalitiefl, and motions of natare'i Teidant Ungdoiii* in afl 
their Inxariant diTenities, hsre been porpoeelj made what 
they are, purely to give as the pleasure they excite and the 
benefits they convey ; for if our mere subsistence had been 
alone his object) we see that grass, hay, straw, acorns, and 
sawdust would have answered that purpose. What the 
savage lives upon in full strength and activity every child 
of man could subsist on ; and beas happy as all the anunated 
tribes appear to be.* But he has not so dealt with na. We 
never act towards each other, in our kindest moments, with 
that inventive, foreseeing, and persevering benevolence 
which has been exerted by our Maker in the formation of 
his vegetable system : and this benefection is still in all 
regions reproduced at every vernal and autumnal season. 
But not one single plant or flower could have existed, unless 
its qualities and products had been specially desigined and 
resolved upon beforehand, and the needftd consideration 
exerted, as to what variation of means and organization 
would occasion the specific result. Every flower we handle 
is an evidence to us of this particular antecedinff delibera- 
tion, and therefore of the kindness to mankind which 
suggested it. Without the generous intention to give us 
pleasure, abstracted from all benefit to himself; and without 
the special resolution to vary and multiply it ; and without 
the actual exertion of lavish imagination to devise the dis- 
tinct form and nature ; and without the previous combination 
and perception of the means that must be employed to bring 
it into being, with all its properties and efl^Kts ; not a single 
flower, not one plant or tree, could have existed. And vet 
they have all been created with such an exuberance, that 
not only every peopled countiy swarms with its own bean- 
ties and benefits of this description, but heaths, and deaertSy 
and uninhabited islands, and mountains scarcely accessible, 
have been made to have their peculiar and interesting vege- 
tation, though not immediately used by man ; as if it had 

* How llttl0 and bow dinple a diet woald bars sopnorted hamae lift 
in comftMl and aetivity we aee flrom thia paaaafe : ** A Lapi^kdsr will 
go ibirtjr milea through awampa and rocka ; take a draught of milk, 
al««p in hta wet elotbM, and rise the next morning aa/\re»h as when ha 
began hla Joarnev."— Erereat's Jonm. throagh Norway. Mr. E. apeaks 
warmly of the Laplandera' high atate of health and apirlta; which ha 
aaeribea to their total abaenee of mental anxiety, to thair ftw and staaslf 
wania, and to their hardy hablta.— A. ^^ 
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ftMn finMeen that no place would be so forlorn or repalciTe, 
but that the curiosity, or occupationg, or viciggitudeg of 
»odety would be at all timeg urging gome individuals to 
explore it. When they do go, they gee the new indicationa 
of their Creator*g existence and providing care ; and often 
tnosplaot to their own homeg and countries whatever they 
ind oeeliil or admire. We know that thig has been done. 
TraveUere have at various times pervaded such localities ; 
and hoUniral students have been, and are, searching the 
&rtlkeat recesses and deepest solitudes of the world, to dis- 
eover and make known to their contemporaries the yet 
•Meea treasures of thir department of the Divine creation."^ 
Even the bleakest and most barren extremities of earthly 
■oil^ where frost, and snow, and desolation seem to have fixed 
their stem dominion, have been visited, and their plants 
examined, t Linneus found the provident liberalities m the 
hone of ice and snow ;t and some of our best virtues are 
there the companions of what we should call extreme pov- 

♦The pertloos preclplceg and towering peaks of the Alps, the Atlas. 
fie Ararat, the Balkan, the Andes, and the Hamalaya have been repeat- 
•«y vtaHed for the purpose ofexplorinf their vegetable species. Ttonree- 
nfl« 8aaMiire, and Humboldt were among the earlier leaders ; bat a 
long train of foUowera have since emalated their spirit, laboars, and 
adentifle abilities. The desert* of Africa, the pampas and foreets of 
floocb America, inhospitable Japan, and Jealous China have now been 
•d by the resolute activity of the ardent naturalist. Sueh Intel- 
sneiigy nonfern more real honour, both on the individuals and on 
BsUoo, (ban any military exploits, although these may hare their 
rioosl nsss or necessities. But these are alwava to be lamented, 
even when most expedient ; while science, If not separated A-om its 
peat Fouodsr, snsbles us more and more, as MUton says of Bfirth (o 

To live with her and live with thee 
In UNRsraovKD pleasures iVee.— Allegro. 
\ even Nsw-8hetlsnd, towards the eondnes of the antarctic pole 
visited, and Its vegMsble stale described. The sccount is worth 
ibertng , ss one of the simplssc conditions of vegetable nature, in 
Ms esriissi aod homblsst commenosment. *' The land is naked and steril, 
with no trace of plants. In a few places a very smsll moss is with diffl- 
OTity discerned. A lichen, the ssme ss those on the heights of Cape 
Bors. ssmrlsss, with s Aw marine plants, the botany of New-Bhet- 
laad.«~nr Jooro. Science. 

1 1 particularly allude hers to the bcstnla In the ley regions or ths 
arede pole, which is not less beneficial and graleAil to the Laplander, 
■a tlM eoooanui-tree to the South Sea islander, or the date-tree to tbs 



Bedouin of the arid desert. Mnueus is particulsrly sloquent 
aad Interesting in bis description or tbs bcDtula. He saw and ftlt its 
asas wbea pm was sxploring (bsss abodss of frost sad pilvatkm. 

KS 
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eity, bat which they find foil of comfort.* Nor can tfia 
philanthropy of this unexhausted beneficence be either 
doubted or denied. It is most special love to man — for bnitee 
have not his enjoyment from it. The bird, and the insaet, 
and the quadruped sive us no perceptible indication that 
they are sensible of the beauties which delight our eyesight, 
and which charm us by their fragrance. Unless, then, our 
world be inhabited by an invisible race of beings, — ^fairief^ 
genii, sylphs, or spirits — there are no intelligent beings but 
ourselves, to feel, to value, and to be regaled with the love- 
liness of vegetable nature. It has therefore been made 
specially, purposely, and exclusively for us; and in this 
view it is an unceasing testimony that the grandest and 
mightiest of all beings u the greatest and kindest Philan- 
thropist that exists, and has been studiously carefol to 
exhibit to us that he is so.f 

And what an exhilarating consolation is this ! For who 
is this Being, that so condescends — ^who thus reveals him- 
self to us wiUi features, and feelings, and qualities so gracious 
and so amiable 1 — nothing less than uncontroUwIe and 
irresistible Omnipotence ! Nothing could be more terrible 
—nothing more dreadful to us, and to all sentient natuie, 
than a being of his absolute, unlimited, and almighty 

* Mr. Ererest rays of the bleak N'irwat, '*I have t^ten ftU thst I 
eoald live and die oofitented among its rocks and woods and datea, ta 
the midet of its quiet and virtuoue people. No one ever left Norway 
vrlthout regret, it is a country in many parts of which a child might 
walk about with a bag of gold, and no one would molest him : where 
the stranger, by day or by nieht, may knock at any door he eomes to, 
and be welcome." Yet he deecribes them as ** destitute of every oom- 
fort." With one large bed^ like a deal box, into which they all creep, 
some straw is spread at the bottom, and sheep-skins serve flnr covering 
Their wainaeota are composed of trees, with moss staffed in the chinks ; 
sod in Sonne houses the wkoU stock of utensils were, one laife poc, aa 
aze, one knifb, and half a dozen wooden bowls and spoons. Still they 
were very happy. " We usually found two or three reUgioos books ia 
every house.»»— fever. Joum. Norw. 

t Young's just lines deserve to be recollected : 

What, then, art Taotr t By what name Shall I eall thee! 
Knew I the name devout archangels use. 
Devout archangels should the name enjoy 
By me unrivalled. Thousands more sublime ; 
None half ao dear as that which, though unspoke 
Btill glows at heart. O how Omnipotence 
Is lost in love ! Thou great Philantbrofist 
FMiar of angels ! but, the FatsaD op MAH.^Nigkt 4, 
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TIm figosM and oonstmctioiM of this intereiting kii|^ 
Jam an rach, that they cannot be obwrved and stnditd 
frithont exciting and fonning a taate and feeling for beaotf 
fsod giacefiifaiMa — for elegance, order, and delicacy. They 
p w apnt to us eveiywhere, even in our most common plants, 

IL n* rally pndjfCB of France in 1898, on an arerage of fimr jasn. 
warn %k nilHoM oiq/uaien of wbeat, 98 poiUioos of otlier grain, and If 

5f eheacnots and pouuips. Tbeoe, at moderare English prieea, woold b# 
40 nillkMM of poonds aierling for thla port of tbdr iiroance. 
Il W0t^ not Iw leoB in En^nd. In a weli-writton Seotcb perlodieal 
|a 18S7. liio tauKu^ nUoe of all ibe grain grown in Britain waa oom- 
poled to lie lliMM^OOOl. oteriinc ; and ita cattle, alieep, hides, wool, bot- 
snd poiiltnr, at lO&JoOOJOOOl. more, mosily the proidoee of the 
weaid n 



mako abore 900 milllooo of ponnds oieittng fiMrtfea 
juwoal gift of Proi^deottal Nature to as in these prodactioao. 

This caleplafion 19 not immoderate; for, taking oor eonsqniptioa of 
wfeant in a fWl yew at 90 millions of qnanera, this at 60 shUUnga • 
jiaaiioi would be &U000JKOL Bat If oor barley, oata, beano, peas, tft, 
wd acker grain, and po r atpe a , bore the aame pioportioo as in Fraaiee, 
woaM amoqm iq as moch more, and make the annnal valne of oar 
' eorn and grain 190 millions of pounds sterling. Tbe wool Ikon 
' backs waa In one year 111,160,500 pounds weight, wUeh at 
penee a pound eomea to 8,337,041/. Our aiieep ara 1 



hgrlL Moreau, at 42.000,000 ; our cattle at 10.000,000 ; and our bones at 
1,800,000 ; and a large proportion of these, or of their ralne, is the growtli 
Irf'a aiaglo year. Indeed, all oar wool, milk, and 6esh ara oor gi aaa an^ 
opm eonvcfisd into iheee substanees by tbe asiimilsaog |nofi— of the 
nim^l body. To this yearly benefaction, if we add the peeunlary Talne 
fxm yeai^ growth in all countries, of other growing produce, we alnil 
|M, fa oome degree, how much every nation is snnnally reeeivfng ftaoi 
the ▼•^paiable system estaMisbed st creation. Few eoUivate their soft 
as thqr ought — but with all their indolence or ignoraooe, still enom^ Is 
nisad from it all over the worid to sustain a population of 800 or 1000 
in i i li on a, who ara now liiring 00 tbe glc^. Now if each inhabitant of h^ 
pa an average, reqoirad only tbe value of lOt. produce Ibr his yoariysap' 
fort, the earth ia, on this calculation, yielding annually to the fannMa 
iaer, ftora its vegetable system, either 8,000,000,OOaL, or ten thoossnd 
atfUioas of ponnds ateriing, in tbe feeding anidcs only-HUMl Ihia wHk a 
paaacaney that never Oila in its general suAciency. 

OaraMigaiioiia to thia vegecabte aystem, ami its iaarBtlafity to ifca 
flan and maintenanee of oor creation and aubaiacing eoorw of ihia«i^ 
iral not be laaaeoed if we reOsct that the whole animal world. 



^ M>< ara^ coBverwoiia of the vegetable world into their bodily 

and mconnra- 



FradigioBa, reaL daily, and yet ioacraiaUe and infinmpra 

tnaefiMmaiioo ! eflbetcd and efecUble only by tbe will, ordi 

and power of the Omsitotknt Maoicias ; actiag aceadOyr with 

hif kind n ra s by tbe nagie of hia inveatod ormuiiraHwio and 

>yj*e <>* nM Mn t al i i y of the principle of life in ica two great eteaaef 
r-in tt e v^jeiabie kingdom, to duope inorganic matter into a flcnena ie 
JJ'^'^r.™"*' nutrition— and in the animal genera of being, to cw 
games laaa otg airfaed by plants into their own Hash, or into Ibe 

^ 4m7 afterwud aofimUate ^ t&4r owB* 



WnOU TBK CRKATION TO THE lffiLV6E. 117 

imagM and realities of these qualities, as oar eye wanders 
upon them : and whether we will or no, they leave sndksen- 
aatioiis on our memoTy, and accustom the mind to percep- 
tions of them, which, if no vegetables had existed, would 
not be a part of our intellectual wealth. Grace, beauty, and 
elegance are the prevailing characteristics of the vegetable 
workL Many of our flowering grasses and our summer 
com claim our notice for their forms and movements. But 
these qualities must have all pre-existed in the Divine mind ; 
and from that have passed into the figures and appearances 
of this branch of creation ; and thus plants are the repre* 
sentations to us of these Divine ideas and feelings and beau- 
tiful conceptions. They are the mirrors of the thoughts and 
imaginaUons of the Deity, from which they derive Uieir be- 
ing and configurations, and without which they could not 
have existed. In the vegetable world we therefore read* as 
m a depicturing volume, an interesting section and por- 
traiture of that wonderful Intellect to which all creation is 
indebted for the science, loveliness, and sublimity which it 
so fireqnently exhibits to our contemplation or research. 

They must also, in the course of the ages in which they 
liave been before the sight and attention of mankind, have 
frequently led them to a perception of organizing sldH, and 
•f the effect of such combined mechanism, and to many 
mechanical imitations of it. Every plant is a machine ; 
and many have suggested ideas of construction, arrange- 
mentf and serviceable mechanisms, by which society has 
been often benefited or adorned.* The rudest minds feel 
and eonfess their beauty, and avail themselves, of itf as 
eageriy as the Greeks and Romans once sought their per- 

* Tint ths Iflsres of the aeanltaiu g rowins round a basket aceidentally 
p i a r s d aatong tbem suggested, fVoin their irieasing eflbct, the flnt idea 
of tba Corinthian entablature, was the accredited tradition of the an- 
ctems ; snd that the interlacing upper branches of a tall grove oriainated 
the Ooihie eolumna and arebea of the cathedral is the opinion of many. 
1 own, often when I hare walked in such places, the similitude was so 
exaei that I eonld not avoid believing the theory. 

t Thus SIlis remarks of the Otaheitians, '* The natives display a taste 
ftr the beautiftU in their fondness for flowers. The gardenia, tribiacus, 
and sanrynibas were often woven in graceAil wreaths and garlands, 
and worn oa their brows. Tbey were delighted when the helianthus 
was added to their gardens. The king and queen came to admire mine. 
Tbey sent flir two of its flowers ; and the queen and her aiater wpeared, 
sar^ with a laifB sspflower fixed as aa orosmsBt in their hair."— Ellis, 
IWjn. Bss. VOL 1, p. 446. ^ 
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fOOal dMOntioii* Anacreon sweetl j sings his delight froni 
vvMtebl* iialiu«9*-*raiid most enthusiastically of the ro8e,t 
USra^ he also twines the lily and the hyacfaith roond 
Mif foreWdt as an attractlye and festive ornament.^ Their 
ppMioncn snd the scenery and companions which always 
S^nnd them, have excited in many poeU, of all nations, 
their finest thoughU and feelings.^ It hps been a favounte 
fhetqe to U)e umigination to fanpy, or to sing, that herbs, 

• •FUMtaWstwnty-iecfimdOde:— ?*0»UtotW»sl>ade! Thattrec. 
how beautiful I On its most tenaer sprays, how it sbafces tta young 
locks! while the fountain near it, flowing persuasion, excites our at- 
(schiqent. Who that looks on this can pass away ftom soeik a place 

♦nEoThow the Graces scatter roses on the adranclng spring.—The 
absdows of the clouds are departing. The labour of mortals glistens. 
Krth i S niriprinf her fruits ; that of the oUve is Just bora, and tHe jmcs 
S^tbe ilne" btoseJmIng (^om the branch and leaf, crowns it with tts 

^ InTta flAh Ode, h^ c^lle It « The rose of the Iovct ;-adaptin; to our 
temples its beaqtlflil fi)liage. Transcendent ftower •— Bprtng^ fosteved 
ssre!-< delight even to the sods!" ... «««rs»v.v. 

But in his 53d effluion he Te most eloquent in its praise :—« With the 
llower-crowned spring, I sing the summer rose— the breath of gods—the 
michantment of mortals!— the ornament of the Graces in the 8e»on of 
Ssirfloral Iqves !-the play-toy of Venus. Ever f rat«f^ to the Muses, 
Sow sweet to hin» wbo travels through the briery dells ! How sweet to 
him who plucks it with gentle hand, to cherish it in his bosom— who 
fightly raises to his lip the flower of love ! It is pleasant on the roo^ and 
pn ^he joyous tsble, and to the fossts of Bacchus. What can be without 

t •^ See "how it becomes us to twine the white lilies amid the roses 
Into chsplets."— Od. S4. " Bmwlnlng coronals of hyacinths round my 
|smples.'*r-Anao. Od. 49. ._. ^,. v 

^ As in one of tl)e del jciQi|s passsges of Milto v, which has neyer qsei( 

** Sweet is the breath of mom ; her rising sweet, 
With charm of earliest birds : pleasant the spn, 
When first on this delightAil land he spreads 

g;is orient beams, on herb, tree, fhiit, and flowsfy 
list'ring with dew : fragrant the fertile earth 
After son show*rs ; and sweet the coming on 
Of grateAil evening mild : Then, silent night, 
With this her solemn bird ; and this fkir moon, 
And these the gerts of heav»n, her starry train. 

SDt neither breath of morn, wl^en she ascends 
nth charm of earliest birds; nor rising sun 
Q this delightful land ; nor herb, fruit, flower. 
GlistMng with dew; nor fragrance after showers; 
Kor gratefhl evening mild ; nor walk by moon, 
pr aut^sring staiflght, wit^oi)t Thee, is sweet." 

f'srad. LQst, B. i. 
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iiid flowerit and trees could lympathii^ with Iranitii AJr« 
low.* The Greekf used flowers as part of their foneral 
tiibates of regard ;f and their priests consecrated to Irie 
the trees on which the rainbow seemed to restt Thd 
Turks preserve the ancient use of flowers as symbols of 
the language of the feelings, and make them t^e silcMlt tod 
secret epistolaiy messengers of their sensibiUties,^->-th^ 
also apply them lavishly round the ^ves of those they lova^ 
to express their attachment arid gnef. 

But however fanciful these ideas and curtoms n^ay &^ 
fliey are evidence how Eminently vegetable naiurs has al 

* ThCM VoKhw, in his GrMk hexameter e|iluifllh en Bkm, lBdat|MI 
Q» eapposliioa or ttae pdMible eenslblUty ofvegeuible neiureip— 

" Ifoani wltb me, ye plants ! woode ! new bewail 1 
Sigh, O flowera ! (Vom yotf r aOtrdWtng atetlia ) 
Bioah moarnnuiy, ye roaeS ! anemone ! 
Hyaeinth ! now apeat in your aynfbol lettettf^ 
And by your lloral leavea more than common 
Bzpreaa yotir tokena of grief. The beaotUVil aUi|ar Is 4eM r 

MoaxM Zii. ft 
Bsbs aiaMi e eMi ss his Idat iHend :-> 



- - - ** At your diaaoletiflin, 

Tlie treea threw down their flrnlC» and 

Every ftower Ihded."— ffr. . . • 

^hiSm seems eXtraTacant : thongh Milton haa partly Imitated It la Ml 
LycMaa. But It mav have been a belief of the Greek poeta, alnoe one of 
ihalr fbw natural pbiloaopher», alao a veraifler, Eimpedoeiea, coMd aaji 
'*Tho flrac of all anlmala were treea, and aprang fltmi the earth befbri 
Qto am enriehed the world, and befbre daya and nighta wei^ diatin' 
|«MMd *-~PlaL Plae. e. 90. ... If Plato and Bnfpedoclee rotild teaolt 
'That Dlanta are informed With a aool, and that ofihia there la fk olea/ 
proof, fbr they tremble and ahake ; and When their branchea are beni 
oowQ by the woodman, they yield but to apring back again to their Ibf 
nprightneM'* (Piut. ib ), ^e may bdUeve thit pctets SllOwad ttleill 
• oympathialni (be|lnga. 

t Tboa Bios in hia Elegy on Adonia, exelaimaf— " Sring Adonfa, how* 
ever ghastly — plaoe him ^tmetn the cmwne and the flowers— but alne^ 
ha haa been dead, all the floWera have i^llhered !-~v. 74-70, The poei 
sap w waea alao theae too-pretty fluiciea :-~^* But hia remalna have turned 
ill thing! on the earth Into flowera. Hia blood prodhced the roee ; and 
fete laara the anemone."— v. 05. . . . , The anemone wsa ihsda by thtf 
tEgypctaoa an emblem of eicknara.— Hor. Ap. 1. S, e. 8. a__ * 

X Ploiansh Infbfma ua, "The rainbow douda make the treSa fN^lttf 
en whieh Umv Ml. Our prleiita call theae treea * Irto-proteeCid/ laM' 
lining that Ina takea care of ihem-^r-Symp. 1. *. . 

« Lady Mary Montague waa the flrat whtf made Bnglsnd sestMIMsi 
wuh this eoaiom of tbe enamoured Turiia to mako flowais Ibair lofe* 
laitsis ; their coavemMMl dMsnliif t whan so ssbI» hslog ttttiailly M* 
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all periods and in all ooantries affected the imagination and 
the feelinffs of mankind. It is a &ir inference from the 
miiversal ntct, and from the ooncorrinff impressions on our- 
■elves, that thej were made to have this interesting effect, 
as well as to beanttff our inhabited surface.* But it is not 
an imagination — ^it is a sober reality to say, that wherever 
they have been cherished and cultivated, they have drawn 
the human spirit to seek and value the gentler and kinder 
dispositions and occupations of our veiy oeviable, moveable, 
irascible, and sturdy self*will.t 

As these moral, intellectual, and religions results are the 
natural effects of the vegetable creation upon mankind, and 
appear, more or less, so much in all countries and in all 
ages, as to indicate that impressions of this sort are uni- 
versal, we are entitled to infer that these consequences were 
among the purposes for which this order of beings was 
created, and which they were appointed to produce. The 



* Alter describing this part of creation, Milton forcibly 

« Earth now 

Seem'd like to heav'n ; a seat where goda mi^c dwell 
Or wander with delight, and lore to haunt 
Her eacred ebadea."— B. 7. .... 

T The connexion which the ancient Eaetema fl»U between vegetable 
natovB and their allbctionate eympathiea, we perceire in the oflnwioQe of 
SoLOMov , in whom even hie gorgieoas state conld not aoppreas the ian 
pre aai wia of his Flora and Pomona. 

** My beloved spake, and said nnto me^ 

EiiM up, my love, my Air one, and come away. 

For, lo, the winter is past, the rain is over and gone; 

The flowers appear on the earth ; 

The time of the singing of birds is come. 

And the voice of the turtle is heard in our land; 

The flg'tree putteth forth her green figs. 

And the vines with the tender grape givs their ftagmieCL 

Arise, my love, my fidr one, and come away." 

8ol. 8oog, eh. % ver. lO-UL 
" Come, my beloved, 

Let us go forth into the field, 

Let us lodge in the villages. 

Let us get up early to the vineyards; 

Let us see if the vine flourish. 

Whether the tender grape appear, 

And the pomegranates bud forth.**— A. ch. 7, ver. 11, 1%, 
** Awake, O north wind ; and come, then south; 

Blow upon my garden, that its spices may flow oat. 

^ my belovsd some into his nrdon, 

And eat his pleasant flraits."— i». ch. 4, ver^lA. 




MfcMrf^n^lHflta 
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The system established for the perpetuated esdsteiice of 
Tegetation upon earth U another surprising invention of 
the Divine intelligence. We have now got rid of the un- 
founded and unphilesophical supposition of spontaneous 
generation. This was one of the dreams of ignorant times, 
when any absurdity was welcomed by some, that they 
might not believe in a creating power. Malpighi and Redi, 
and others since, have satisfactorily proved that both plants 
and animals arise from organized parents.* Earth pro- 
duces no plant whatever, in any country, unless a seed or 
some vegetable germ be first deposited within it. On this 
point nature is constant. No law that she unfolds to our 
notice is more invariable than the production of her organ* 
iaed bodies solely from anteceding ones of the same aoit. 
Organization only can produce organization ; brute, in- 
organic matter never does. It never has been found to do 
so, and we may be sure it never can. Organization could 
only arise from its Creator at first skilfully combining it ; 
and it is perpetuated by the marvellous power which he has 
added to it, of producing within itself new organized bodies 
of the same form and properties. Thus constructed and 
endowed, it has acted ever since, in all its appointed con- 
figurations, to fabricate within them a reproductive sucoes- 
sion of the same kind of distinct individuals, and no other. 



TUy bounty shines in autumn unconfinM, 
A.nd spreads a common feast for all that liv«." 

How natural to add—. 

" Soft roll your Incense, herbs, and fi-oits, and flowers I 
In mingled cloud to Him, whose sun exalts, 
Whose breath perAimes you, and whose pencil paints." 

Thomson^ Hymn. 
•Malplghi's important researches and reasoning, addressed to our 
Royal Society, from Bologna, 1681, are— on the anatomy of plants—the 
vegetation of seeds— of plants that grow on others— on roots and on |^1 
nuts. He considers seeds as the eggs of plants, "e matemo ovario de- 
lapsa, and requiring the fostering basom of the great mother earth." — 
De. San. 14. Of this seed the plant is the fistus.— Anat. 9. He shows 
Ifae careAil organizations and provisions made in nature to produce, pie- 
serve, and cherish all its vegetable oflTspring; and his experiments and 
observations fully show that it is only from such organized parents that 
any plant comes into existence ; none by mere material accretion: and 
that there is a very great analogy between vegetable and animal evolo- 
tion and growth, but more within the viviparous than the oviparous ova. 
^t!If -2:S' His conclusion is, that s seed is an onuB sontaioias a 
-iwtas, y^bifiu may Ibr years be kept prolille.— P. SSI. "~««»'^ • 
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No lingla organisation can cause any other to ivtue from 
It than what resembles itself. The carnation never or- 
ganises A poppy in its natural . course, nor the piony a 
tulip. Every organization, having been specifically madOf 
is as specific in all its natural productions. Human art, by 
forcing on them new agencies, may compel new effects coi^ 
respondent with the inserted novel causations ; but these 
alterations only increase the demonstrations of the universal 
law. All new products from old organizations arise solely 
from introducing into these the organized materials of th< 
novelties that issue from them. Still, whatever is organ- 
ized is the child of parental organization ; and every natu- 
ralist may defy all human skill to produce it from any other 
matter or by any other means. 

But you may fairly ask, how then is vegetation found on 
places that are known to have originally had none, and that 
are not likely to have been visited by what would bring 
them t How, for instance, could the frozen soil of New- 
Shetland, amid the ice-rocks of the Antarctic, obtain th« 
lichens, the only veffetable found, or perhaps growable, 
upon it t How have tne coral islands of the Pacific, formed 
in the bosom of the waves by the petty animalcule that 
construct them, derived their fine cocoanut-trees and beauti- 
ful forests 1 How can the new volcanic island that has just 
emerged from the shallow bottom of the Sicilian sea, ever 
acquire, as at will do, a productive vegetation 1* These 

* Frnrn Uie leuer* of the naval offleers on the station to Admiral 
Bolham. In July, 1B31, we leant ihat ihia volcanic iNlnnd mentioned 
before, pAfe 94, waa nr«it aeen by Mr, Swinburne, nrom the Rapid, on 
liHh July, dlachariing flre and smoke. The next morning, ateoring 
tewarda U, he Mtn/ a small hillock, of dark colour, a few feet above the 
SM. It contlnned In a state or cyinatant activity, diacharfing duat and 
stones, with vaaC votomea of ateam. Within 90 yarda of lla weatern 
sMe be ftmnd a aofi bottom at 18 fHthoma. One mile N. flrom it, lbs 
depth was 190 fttboma-ioft dark-brown mud. Its edge waa brokea 
tfown to the level of the aea on W.S.W. aide (br about a doton yards. 
Tbs little island aeemed about 80 yards in itn external diameter, and M 
Ibai In the highest, and in the lowest part above the level of the aea. 
Mr. Smith of the Philomel give* ita exact poaiilon aaST© 11 N lat.and 
IfB 44' B. long. He deaerihea It aa compoaed almoat cniirelv of cinders, 
wttb a sprinkling of lava, of an oblong ahapo. about I of a mile in circura- 
Ikreoee, and, aa yet. a very amall baae. The amindlnga about ll wars 
W. at i mile, 73 to 70 (btlioma ; at 100 yardu N. to N.W. flO to 64 ; at 80 
ysfds h.E. 70 to 75 fbihoma; at 150 B. 02 hthoms, cinders. At the 
astsoos of 8 and mUea, varying fh>m 00 to 74 and 80 i\ithoma. sand 
Mi smaU gravsL At ths end of August, 1631, It was 160 Aet Ui^, aad 
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qaMtioiM are reasonable, and we can find some facts tiiat 
will satisfactorily answer them. 

The clouds, ever floating above us, not only bring us of> 
casionally meteoric stones,- hail, and epidemics, but also 
▼eeetable seeds, and the very lichens that .would commence 
the new reign of vegetation on the bleak rocks of the south 

Clar isles. A phenomenon whi^h occurred in Persia would 
ve had this result.* Dust and sands, heavier than many 
seeds, are borne by the winds and clouds for several hun- 
dred miles across the atmosphere, falling on the earth and 
seas as they pass along.t The cryptogainia, and many of 
the grassy seeds, are not more weighty than matter of this 
sort, which the aerial movement thus transports .| Th^ sea, 
and its tides and currents, convey larger bodies for even 
thousands of miles.^ The winds cany over the seeds of 
large trees, H and disperse new vegetations with an extra- 
ordmaq^ rapidity, ano to an extent which, anterior to the ex- 



ttasn s mils roond. It fs called Graham bland The Sand- 
wich Islands of the Faeifle have thus originated. Thej are all votcanie 
smiaaions. 

* In the beginning of 1838, a vegetable matter fell suddenly fttmi tba 
sky In Persia, and covered the ground to a great extent, and in soma 
spotii five or six Inches deep. Cattle, and particularly sheep, ate it ; and 
some bread ^vas made flrom it. A Russian general, who waa an eye> 
witness of it, informed the French consul in Persia of the circumstance, 
who sent a specimen of it to the minister of foreign aflkirs at Paris. 
h was submitted to the inspection of M. Desfontaines, who fbond it to bs 
MM of those species of Liciisne which occur in much abundance. The 
wind roust have transported it flrora Its native place. A similar pheno* 
menon had occurred in the same part of Persia in 1894. — Bf. Tlienard^ 
account to Fr. Ac. Seien. in Aug. 1838. 

t Mr. Forbes, when 000 miles firom the coast of AfHca, ftnind bis 
sails covered with a brownish sand. The wind had blown all night N.B. 
The nearest land to the wind was the coast of Africa, between Cape 
Yerd and the River Gambia.— Bull. Univ. 1826, p. 381. The sciaotiflo 
editor sensibly asks, ** May not the seeds of many plants fimnd in distant 
isles have been thus transported ?** 

X I have some volcanic dust that descended copiously on a ship in the 
Atlantic, 700 miles from the spot where the eruption was afterward 
ascertained to have happened. If one wind blow such things towards 
the sea, another would disperse them over deserts and continents. 

$ Dr. Walker declared to Lord Ksmes— " I have found seeds, dropped 
accidentally into the sea in the West Indies^ cast ashore on the Hebridea, 
The sea and rivers wail more seeds than sails."— Woodh. Ufo Lord K. 
vol. U. p. 59. 

ji "Some, as the ash and plane, have heavy aeeds, but they are 
supplied with wings. A sale, of wind carries them IVom their lofty 
situation to a considerable distance ; and tiwy remain on the treo until 
Ols breese comea."— Dr. Walker, ib. 
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MTicnce, we ihould not have expected.* Birds olio largely 
(iiiTufe them. Many of thci e tenants of the trees and air 
live on fruit and berries. They digest the pulp, but pass the 
serds unimpaired ; and thus heavy organizations of future 
trees are planted in the most distant and unexpected situa- 
tions.! The parasitical misseltoei converted by the stem 
Dpiida of our British predecessors into an instrument of 
their governing superstition, and which they gathered, from 
the tree on which it fed, with such imposing solemnity, thus 
attains ite lofty and, in the days of ignorance, mysterious 
situation.! The digestive action of the feathered race upon 
them improves, in some cases, instead of injuring their 
growing energy.^ Waves, winds, and birds fully explain 
the vegetations of every coral and volcanic island. II The 
amazing muscular power and vital energy of birds to sus» 
tain their fliffhts in their migrations, for distances that as- 
tonish us, wul account for the plantations of the m<ftft dis- 

* **TlM eftftron etnadense was received fhrni Cansda about 100 
veue ago into tbe Paris Garden. It is now sprtod ae a wild plant over 
PraiMe, Holland. Gemianv, and Italy— even to Sicily ; and to auch a 
decree In the aoiffiior England, (hot it is now enumerated in the English 
bau of ladigeooua planta.**— Dr. Walk. ih. 

t ** I have aeen plantallona of liolly^ yew, white beam, mountain 
aeb. hawthorn, and juniper, on Inaccenelble precipices and on impending 
eliflb, Airmed by the birds, wliich excelled In beauty ibc plantations of 
BWO.**-/*. p. flO. 

} •* From It* heavy berries, it was once thought an equivocal genera- 
IMO, ■• they moai have dropiied to the gniund ; but it was dlacovcred 
itai BO berriea are more graterui to tbe thrush kind ; and they are by 
theev birds dropped and planted on high and remote trees."— Dr. 
Walk. ifr. 

% ** 6ome eeeds Increase in their power of vegetation by paasing through 
birdau Tbe eeeds of the magnolia (Vom America would not grow here ; 

but those eaten by turkeys never tklled."— 76. p. 01 ^< Hence Iha 

dune of dnmeaUe animals often fills a garden with many weede.'*->ffr. 

II Mr. Elite rvmarke, that all tbe coral ielands of tbe Pacinc have an 
•pentng leA In them by their iudeflitigable Insect masons. 1 be constant 
currant which passes the opening probably depoaited on the ende of tho 
rarf fkagmenie of ooral, aea-weed, and drift-wood, till, In time, ihey roee 
above ths onrtbee of the water. Seeds borne thither by the waves, or 
waftod by the winds, ft)und a soil on which they could germinate. 
Decaying vegefsUon increased Uie mould ; and by thle process theso 
httle lUry-iooklng Islands were ftirmwl.'*— Polyn. Res. vol. II. p. fl..... 
"Bvery year tnereased the subeianreii srcumulaied on its surfkce. 
Vegetatioii at ieoglh commenced ; and the l>roceas of organitation and 
deeoonoeltlon, aiceleraied by the bumUUty of tbe atmoephere and 
wwailh of tho ellmatc, ftyrmed the mould In which tbe trees at prsssat 
cerailiiff H spnad tbsir roots and ttnd their nourlshmsnt.'*— /fr. 168. 

L % 
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tant isles and eonttnents.* Even insects people inland 
ponds and streams with fish,t and are often themselves car^ 
fied by the winds to great distances4 Thus showers of 
their iarva have often fallen from the clouds.^ From all 
these fttcts, no individoal of right judgment can have any 
difficulty of perceiving how the most remote and unvisited 
regions have derived Uieir varied vegetation. We need not 
have recourse to the unsupported hypothesb of spontaneous 
production, which no circumstance that has heen fully un- 
derstood has at any time occurred to proved! When once 
a vegetable has become rooted in a soil, it is capable, if un- 

* The flrnt two pigeons that flew fh>in London to Antwerp, In July. 
1830, panned one hundred and elffhry-aix niUe« in Ave hours and a Ratf 
which wa« nearly ihirly-four miles an hour.— Brussels Pap. July 94. 
or two pigeons thai, in January, 1831, flew fVom I.x>ndon to Llskesirain 
UoniwaiL one went in six hours : the other in six and a' quarter. The 

4)uali«, %bo«e wings are so small, cross the Mediterranean Faber 

saw a llitle wtigtan in the middle or its route over the Northern Ocesb, 
fVom Denmark to Ireland ; and another small bird was taken to tbe 
Middle of the lisKic Sp«.— Brehm, in Hull. Univ. 1830, p. 140-14S. 

t The great river-beetle, which lives habitually on eggs of flsh, climbs 
sometimes in the evening on the reeds high enough for lis flight, npi 
then lakes wing. One was caught in its fltght, an^ being pal Into 
water, it emitted the eggs with which it was gorged : some in part 
digested, and some not at all. These eggs produeeo flsh or various aorta." 
•Jbull. Univ. 1630, p. 145, (torn Gill's tech. Rep. 1628, p. 333. 

X ** Having len Trieste, Dr. llempuKch found the ship in the Medltsr* 
ranean Hea covered with Inserts brouglit.by the wind." — lb. p. 68. 

^ In Oetober, 1897, in a N.W. wind, snow fell near Moaeow, and with 
It a considerable quantity of soft blackish larva foil also. M. Rannetc 
gathered aeveral, and they lived some time in a vessel with snow. TbsM 

Ettt in a warm place soon died ; others in cold water lived very well 
lihers of this sun were found near Zvenlgerod. In the winter of ISM, 
some were found on -the snow at Archangel, and othera on a mountain 
near Moscow.... Ill 1740, the ice of a lake near Scadarmannland 



eovared with a great quantity of the same larvD, which had beeit brought 
ftom the A)reatH of WeNtermQiitand, where the wind had torn up several 
treeB."-Uull. Univ. 1830, p. 810. 
II Thus the sudden rise of mushrooms and other Ainsi, and their rapid 

Xrowlh after storms, have been doemod accidental prodiietiona ; but It Is 
lund that In the prooeaa adopted by gardeners to obtain them, only one 
<«paolea, the agarlrus cam (lestrls, ever apiMara ; and the remark of Fries 
ftilly aeoouiils for their descent (torn the atmosphere on a soil and 
vagetatloil thai is fll for their growth. '* Their sporulea (or setntoal 
prinelnlea) are so inflnite, that 1 have counted above teif nitlUons of 
,lhem in a single individual ; so subtile, that they are scarcely vialble to 
.the naked aye ; and they aredis|ieraed in so many ways by the sttraction 
rof the sun, by Inseets, wind, elasticity, adheaion, disc, that It is dlfllettlt 
so conoatve a place tVom which they can be e«olttded."~Prl«a qiaotsd by 

Lindsay, Nat. «yst. p. 88ft Whsre they foil oa a propsr nldos. they 

vifatate; alaewhere they parish. »-t »"^ 
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cbedc^d, of spreading to an indefinite extent. One tree has, 
fa some regions, propagated into a large forest.* But the 
possible produce which may issue from a single individual 
of this department of nature, like other facts that we have 
noticed, extends into calculations which exceed our compre- 
hending faculty.f The just conclusion from the experience 
of all ages and countries is, that spontaneous production is 
no put of the system for the perpetuation of the vegetable 



The BCPBODucTiVB faculty in plants exhibits a clear and 
close analogy to that of the animal kingdom. The artificial 
bat convenient Linnsan system is founded upon it. One 
Mt of organs within the flower, the stamens, prepare the 
productive pollen, or fine dust-like substance, which passes 
m the proper time from them to the stigma, and adhering 
to that becomes the germ of the future plants, t Without 
this poUen there is no reproduction by seed or fruit. The 
natural pollen Is the most effective,^ and no other naturally 

* ** Ralnwardt saw, in the Isle ofSemas, a large wood, of which every 
tree bad proceeded fVom a single fl^-iree. In Java, the Urat thick (breat 
ef Uie mouniains may be called the flg tree forest. There are one hun- 
dred sp«cl«s. The soil does not suffice for the plants. They lie on each 
oCbcr, and then grow and spread, and you search in vain for the ends of 
tbdr trunks or brancties."— Bull. Univ. 1830, p. 415-417 — Great branches 
desoesd ttom the trunks into the soil, and there take root, and shoot up 
iMo new trees.— A. 

T A writer, whose name I have mislaid, has, In the instsnee of the 
Sim, thus illustrated the productive power of vegetable nature :— " One 
of clKMw trees has produced 1584 millions of seeds; and each of thess 
•Bsds has the power of reproducing as many. At this ratio, the second 
fsneraiion, ifevery seed vegetated as proliflcally, would amount to two 
n^iOM 510,050 billione. But the third descent would be 14,658 quad- 
riUlons 797,040 trillions. The seeds of this third generation fVom one 
Sim would be enough to stock the surfkee of all the planets in the solar 
system, and of many more." — Such productiveness increases the inad- 
mlaalbtlity of the spontaneous theory, by making it absolutely unneees- 
■sry. Organisation has been ordained to be so prolific as to supersede 
Ihooeed of any other interferinc cause. 

; Mr. Knight, in examining the apple and pear, thought that the nitk 
seemed to end in the stigmata ; and inferred the flower to be a prolon- 
gation of th*fK<ih, wood, and bark. Hayne observed the cellules of the 
eellular liesue he calls aeiiniforme, to go off iVom the pith to proceed 
to the bark.'^Bull. Univ. 1830, p. Vt2. 

$ Ocertner, from 000 experiments, found that strange pollen attaches 
less easily to the stigmata than the proper one: that the consequential 
enlargement is first seen on the peduncle and calyx, as the oviary dose 
Bol swell ontil some days afterward : that the eflbcl is the result of a 
Alow aeUM^ and not of an Unmedlats one, like that of eleotriclty : that 
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to tW ali^My akhoof^ poDcB fton otbcr flo«v«m 
■•y be inaeftcd on it* We tove in this opentioii of tho 
notion flf the poUoo to iu gefminrting reeeptadoy aaoUicf 
jfffftf*^ of tb« eioetitiMie with which the effiBCtivo meano 
bftve been cMcfiiH^ provided end adepicd to thetr oppoiotod 
«Dde« Although it dmm to paec with ft pieeiee Ibfce over the 
psftaeohr ditf^f^^i Tarying io eveiy epeeiee, that ia between 
the stamen and the etigma, and therefore to be eoited ex- 
actly to tbia apace, and to take eorreetly tbe diteetion of each 
etigma, and thia in many milliona of ioetancea at every le* 
eorring eeaaont and to light exactly opon ita minu teat pmnt ; 
and to do thia in the eirer-moring air, and whatever winda 
may agitate it ; yet thii peeoltar movement alwaya takca 
place at the proper time in every epeeiee of plant, by a 
apeciea of exploaion, bat with each akilfal aim and meik 
aored movement, aa it were, that in every plant it ia per- 
formed with exact and invariable effect ; to that from toeir 
creation to the present hour, every apeciea baa reffuUrlr and 
abondantly produced ita due seed and fruit.* Wonderfiil 
haa been tbe contrivance by which thia indiapenaable action 
haa been made to take place to univerMlly and ao eflectoally! 
Nothing would aeem more to require an ttnerring eye and 
|iuding hand, than the tranafer of thia little fructtriring pro- 
jectile from one part of the flower to that exact apot near it 
on which it mnat settle, in order to germinate into the fruit ; 
and often from one (lower to another ; and not nnfreqoently 
from one plant to another. The utmost precisbn of tbo 
direction and degree of the protruding impulse, and tbe 
most exact timing of tbe discharge to the receiving state of 
the recipient, are in every instance indispensably necessary. 
The smallest error or deviation would frustrate the efle^ 
Who is the secret calculator, measurer, impeller, regulator, 
and director 1 Who Is the floral engineer that, in each »- 
turning eprinff, guides and rules this botanical artillery with 
unfaiUng skill and success in the quadrillions of quadril- 

flM eontstnsd fluid of ths pollm, eombtned witli the fluid nHtftsrseerrtsd 
hy ttw utiffmsta, ptnnrtUNi Into ths ovules, to gtve blrfb to tbe embryo: 
sad tbet tbie does not priMndet in the of uls, but beeomeo s prodiwt or 
tbe proilfle egitney.—Bull. Univ. 1890, p, 931. 

* In eofne kind*, tbe ftower le made to clone on Ineeets, and fmprfeoa 
tlitin swbile, tppertntly tbet their effiirte to escape may anaks f be poUea 
IVom the Ntaminato tbe etis matSi aa wherever tbe polleartflitly Ttttii*trfi 
II tsnaeloosly idhsres, and esonoc ssaily be di^plaead. 
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fionfl of flowcn that annually adorn our globe \ and even, in 
•oma caw*, accomplishing the prolific object at great dif- 
taneei.* Where the organs nre on separated plants, and 
the end cannot be obtained by instantaneous projectility, 
there bees and insects are made the conveying agents, and 
the honey in the nectarium of flowers is the attraction that 
invites tnem to become such, though uncohscious of the im- 
portant purpose which (hey are fulfilling, while intent only 
on their own enjoyment.f So diversi^ed are the means 
employed by the great Inventor and Preserver of our com- 
plicated fabric, to produce his appointed ends f Thua the 
main producing system of nature is everywhere maintained.t 
On this subject there is another remarkable congruity be- 
tween plants and animals ; and a further instance of the 
careful foresight and calculated provisiona with which na- 
Core has been constructed, and its parts adapted to each 
other. This is, that in the number of male and female 
plants produced, where they are distinct individuals, the 
principle of equalization is observable.^ 

* Tkfl sraiDS of pollen oft«n All the air. Trevlranas saw ponds eo* 
vend with tiM pollen of the wild pine, fhmi a wood half a leagaa off.— 
80, M. Kaull\iaa add«, may the moM graine float to a part where there 
were no vegr tabic* before. , Wo every day moo )iow rapidly a new wall 
•(Toof la covered with the gymnoeiomiam ovatam, and grlmmia laa- 
aawlta.—Ball. Uolv. 18U, p. 4S8. 

t ** Bprengal baa Ingenloualy ilttmonet rated, hy a hundred of tnaUnoas, 
hew tha corolla attract* Ineecte.'* " There can be no doubt that the naa 
of the hooay 1* to tempt inaecta, who, in |)rorurlng il, ferrilixe the flower, 
^ dJoiarbtnf the dual of the etamena, and even carrying it flrom the 
barren 10 the Ihrtila bioaaoma.'* -Smith, 930, 970. M. YAUoHan ihlnka 
fha lMNl*y AiRlUtataathe reoundatlon by diaeolving the pollen.— Phveiol. 
d*a Plaotaa Europ. (on* of the lat«*t and beat worka on Bouolcal Fhyair 
ok«y). 

X H*QaelMl baa recently made many experiment* to aee whether plants 
would produce if their male flowera wore removed at diflbreul perioda. 
Hi* nMMC aaiUiAictory resulta were, that in general the fomale flowera 
dii not bear Arult unlese the othere had not boon hindered flrom dla- 
ehavginf their pollen ; even though the former were not then in ftaU ax- 
lateoca ; that the mo«t thvourable period for the rertillxallon wa* unocr- 
lam, but th* lea»t flivourable wa* before the blowing, and al\er It* com- 
pleuon ; ibat the principal etalk wa* more prollflo than the side onea : 
thai tb* ag* of tb« pollen made no dtflbrenee ; that the flower, deprived 
of ita sUgmaU immttUattly^Xwt the (boundaiion, remained barren ; but 
If ooi taken away until twelve bnura aAer, the plant would bear aead.— 
Ball. Univ. 1899, p. 57. 

S Girou triad thia on turnip and aplnaeb. He (bond the proportion 
In tboaa be raar*d to be 007 raalea to 1000 flnnalea, in atrong planta ; lo 
ibair weak ones, 099 malaa to 1000 Ibmalas. Tba aaad flrom the foioer 
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of BiliiiiB in aO tepaoM ex- 
of tins floial mfrfianiwm ibr 
yd ifc k ako eertain thai the repro- 
of the hiHen i fl kinpfem is not cwnfinfid to 
of fipoctification. The hvinff prinople has alee 
of fbnnin^ its oSffinn^ by bods or 
to the flowers, or instead of them. 
fret, and has led our botanists to the 
that a tree is not a single indrndoal* but is an 
tribe or association of fcmihes, springm^ firom the 
trank; ckisely ■isoriitrd with eadi other in ocdUte- 
and conpact onion within one stem ; yet each 
Bstinet scpar stcness of ▼ascolaiii^, li™g piin- 
^todatMtjf and sobnstmice. It 
thai every bod is a distinct ofispmig of 
the tree or bnnch finom whidi it protnides. Whenem^^ 
into fife and finm, it poshes downwards its own Tesselsi m- 
sade of the parmtal baik or find, to the earth* fiom which 
they diaw a separate and proper noonshment. This they 
to thnr new-bom sliooi ; and Ij^reby enable or 
it to expand into foliage and enlaigement.i- Some- 
these Tessels are seen passing throo^ the baik into 





■art af Ac car emami mm*^ malf ttm tinm the apper. Thus, ftom die 
leMcr part of their weak plaou 1250 maleH to 1000 othen, and ftwa the 
lower part of airoag ooea 1000 to 1000; while fhim the upper part 

B*. the aeed prodaeed onljr 444 males to 1000 A»ialcs;aad 

nee 8t7.~BiiII. Unir. 18M, p S9A. 
* A atrikiof meiance o fttan ed at Abbeville, in an appie- ti aa ftaty 
years oU, whirii had only exhibited imperftct flowers with aiylea, hot 
whhoM Mamina. It wMthereTore alwajrs ateriL But when at Icngith 
s perfect apple-flower waa pinded d a e wh cie hi dry weather, and laid 
an any of the flowers and leA there, the fhnt always eame on them, but 
withaeoncraetionaboBtooe-thinlfromtheend. The others continaed 



t Thna, hi 18SI, M. PMleaa atated hi France hie theory, that a tree ia 
net a aimple indiTidoal. as an animal ia, hot that it le eorapooed of the 
psrtieular prodnctioos of all its bode ; and that theae bode should be 
eooiidefed as ao many aeeda, which ia their development produce latent 
raota, which deaeend to the earth, or tend to doeo; and that the latent 
note are the flbree of the wood. M. iunc, reriewing thia, adds, ** Thia 
ia aaaei geaeralement edniMe."— Bull. Univ. 1820. p. 75. Mr. Bnmett, 
in England, alao leaches tint every bod may be conndered aa s diatinet 
tndividaa], containiDf, at leaac vinoally, rooia, leavea. and flowera."—* 
Qnart. Jonm. Menoe, 1820, p. 423. ** Bhmb^ in feneral, have no bud% 
nor the tteeaorhotelimatea."— Smith, 130. But than are many escep- 
nooatothis. j'—t- 
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tlie ■far, if that raflkses for their iratriUon.* Thm €veiy 
hrsDcfa, md eveiy ramification by buds firom itself, are «o 
nuuDT oew indi^aal descendants of the general parent 
tnouL : and the whole tree thus becomes and exists in the 
state of a large society, or affiliated tribe of distinct individ- 
uals, intimately assooated together. Hence all trees, and 
■ome flowers, may be planted by slips or branches,! which 
then grow into all their functional organs, and have their 
principie of life as fuUy within them as the new-bom yoong 
of any quadruped or reptile. 

It appears also that plants produce either shoots or 
flowers, according as the circumstances under which they 
are ai the time situated lead them to the one or to the other. 
After a continued production of shoots without flowers, a 
vegetable has, when its nutriment from neglect became in- 
simcient for its ramifying elongation, suddenly disclosed its 
floral orsans ; and in this way prepared for an ofispring by 
its seeds, when prevented from perpetuating itself by 
branches :t thus evincing that it had received the power of 
vai^in^ its mode of organic reproduction according to tho 
immediate expediency. 

This fact proves that plants have a double mode of pe^ 
petoating their Bpecie»---by branchinff or by seed, ifach 
IS equally effectual, for every new twig is the embryo of a 
new tree : but it is to a seed what an animal bom alive is 

• Ttos, ** the tmnk of the rhlsophista at CayaniM prodnoes roots at 
dtfkraat helfbls. Ttie flbreo of the lower buds do not deocend to the 
boueai of tiM tree, but become and constitute aerian roota. Nearly ao 
taa~ ladovia t. a /Rant or Qulana. Many palm-treea have their ■ttpes 
aaaiainad bjr aerian roota, of which the moat recent are the loweat.**— 
IL Paiteaa, Bull. Univ. 1880, p. S94. 

t The molberry-tree baa been raited by plantinf even ao large a branch 
afk in tlM epring that it bore flmit in the ■nmmer of the next year. ** In 
Jeaa, 1830, aonae dahlias had a ftw ItranekeM broken off by the wind. 
U. Jaeopamln placed them in the f round, hoplna to develop the leaves. 
This did not take place; but the planta aeemed good and were fbund 
flWmiohed with taberclea. Hence a new meana to multtply them.**.— 
Ul.Oaa.SAa lOl. 

t '*T1ie aoiandra grandillora, a Jamaica abrub, was n»r a number pf 
few cuUiTated in the English atovea, and propagated extenaively by 
euttingii; each plant growing manyfbet in length ever)* aeason, bat 
wUbovt abowing any algna of proliflcatlon. \/tfi accidentally withovi 
water in the dry oiove at Kew,tbe luxuriant growth oriiibranehea was 
dMckad, and ajknotr (fbr the flrat time) came fbrth at the extranity of 
caea. By a almllar mode of treatment, the aaoM aflbei lias atoee baan 
AsfUMMly ptadaaad.*^ Mr. 1. Bnitli, lat 141. 
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to an egff. In the one cue the parent completes its oS- 
spring within itcelf ; in the other, it prepares it ready to he 
aherward ccmipleted ; but leaves it to undergo another pro- 
cess-~that of hatching In the egg, and that of germination 
in the seed, before the new individual is perfected. 

All trees di^lay this double power, and their living prin- 
ciple is ever active to exert it. It does this in making con- 
tinually new leaves and twigs, when it does not form 
flowers and fruits. It is from- this action, that when it 
luxuriates in foliage, it forms fewer of the latter. To 
increase the fruit of trees, gardeners frequently prune their 
branches, and pluck off their leaves. This turns the pro- 
ducing energy from exercising itself in emerging shoots, 
and causes it to use its other faculty of forming flowers. 
Copious nourishment gives it a vigour beyond what is ne- 
cessary for the floral process ; and then it prefers to that 
its formative ramifications and leaves. Scantier food les- 
sening its strength for this stronger action, it seeks to em- 
ploy itself in the gentler and more delicate and beautiful 
operation of framing its corolla with the included stamens, 
stigmata, and pollen.* 

This* principle explains the phenomena of its floral 
organs changing into leaves, or into the corolla, or into 
each other, and of green leaves transmutating into those of 
the flower. t It is indifferent to the living principle into 
which of these it converts its nutrition, as either of them 



* In this respect plants differ from animals. " In tlie latter, fbin 
of feeding advances prodactiviiy ; but in plants, ^ere tbey reeeive 
abundant noarisftment, their flowers and (ruit are long in appearing; 
but when the noarishment is feeble, and the vegetable laiigaisbes, its 
reproductive powers act with rapidity. The less nourishment it receivea 
the more ready it is to reproduce."— Ball. Univ. 1830, p. 210. 

|M. CandoUes also thinks that they are only alterations of the fblis- 
ceous organs.— Bull. Univ. 1829, p. 231. On this curious subject. Sir 
J. Smith had mestioned that stigmata are often changed to the petals of 
the corollas in double flowers, as well as the stamens ; "But," he adds, 
" I have met a more remarkable change in the double cherry, of the pistil 
(the stigma) into a real leaf, exactly conformable to the proper leaves of 
the tree, only smaller. So the garden tulip frequently has a leaf half 
green, balf coloured in the flower. Only one instance is known of petals 
changing into stamens, which Dr. 'Withering has comraembrated in the 
black currant; but nottiing is more firequeot than the alterations of 

stamens to petals."— IntnxL Bot. 275 He thought that Che stameos 

sod stigmata did not change into each other, bm would ntlisr tim into 
pecslsorlaavw.— A. 
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win «iMw«r its parpoM. It can by fbnning laaTM and 
twigB moltiplj itMl^ sf well as by flowcn and leedc ; and 
it mdinea to either mode of action as fuperinduced exi- 
tencea lead it. If it be interropted in its elon^^ating proeeti. 
It lesoite to its floral. Interfered with in this, it recurs to 
its foliage. It forms its stamen as one of itf floral instrii- 
ments ; bot if disturbed in this, it makes it a corolla, or a 
stigma ; and forms a stamen at another time, or else 
a leaf instead. The living principle acts as if it had the 
rboiee of doing at all times either, and of always doin^ 
that which it is at the time easiest or most expedient for it 
to perform. Its law is to multiply. That was the original 
eommand. It has the choice of diflerent wa^f, and the use 
of Tarious means to obey this order, according as external 
circumstances may affect it ; but it is continually striving 
to fulfil the injunction it has received, by the one process 
or by the other. Nothing is more marvellous— nothing 
can more completely illustrate and verify the creatine man- 
date. From the I moment that it was uttered, its efm;iency 
has never ceased. There is a constant nisus in all vcffetar 
tton to fulfil the ordination in every situation : and the 
double mode of production has been given, that, by having 
this alternative, no event in the ordinary course of nature 
may defeat it. Even mutilation of its floral organs has 
hem found to fail in totally preventing the reproduction.* 

*HesseiwI, dooMinf the aexosliiy, msde sevsrsl experlmenu to dis- 
H. In sofiie he intercepted the pollen ; in other* loots sway tbs 
me, or the etignrnts, and itieir aeverrtl flowers. The restiKs sffbrd 
cnrkMis Iketm of the power of the living principle to eflTectusie lis 
arodsetlon. f hoogh deprlred of some of Ms natural nMsns of doing so. 
His general eonelaslons have been mentioned in note p. 190. Dot bs 
Ibsagtutbst In part ienlar instances be had obtained fruits ft-om thedJgi- 
tiba porporos, polemoniam esruleum, sea mays, and ridnus com- 
BHMls. witbom pollen ; also in the orchis murio, ssxifVaga granulate, 
sad coeabalus naeosos, though the stigmata bad Ad«d when the pollen 
was emitted. The stigmata flowers were taken away from several ea- 
evrMlacces, sxeepc one, wbieb did not blow till all the sumen flowers 
had disappesred, yeC It urodueed flne fruit. All the sUmen sUlks of lbs 
caasaMs sattva were plocked off before ilowsrtng, yet tbs sUgmaut bore 
flpsfratls.'Boll. Univ. 1899, p. 59-47. ^ . 

Od lbs whole, las roatilscions so often fldled, as to eonflrm tbs Lln- 
aaaa law, sad lo provs that this Is the rsal law of natore : although when 
dtaisftsd lbs living prindpls has at times tbs power of eflbeioatinf Its 
i^BSlnlsd parpoas ander all the disadvantamsoflbs dlstorbanesi 

iasb •sperlnsntsonly shew tbac anoaakras fsriatioos or stcstrtione 
a^ybtlbreedeBihsBaiaialoiyHiiistioBfw BttBoaBonallMwhldian 
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Some natural agenciea may intemiiii the formative nrO' 
eeu. Froat haa tne fatal power of frustrating its proaoe- 
tive agency ; but this destructive effect may Im averted by 
covering its opening blossoms.* Its germinating power is 
also lii^le to be arrested by obstructing circumstances: 
thus depth precludes its growth. Seeds uid roots will not 
begin to vegetate much below the surfiice.t A polarixa- 
tion has been lately attributed to seeds in their germina- 
tion ;t end it has been ascertained that the desoendmg radi- 
cle has the strength to penetrate into quicksilver.^ 

In the Linnsan class of the ciyptogamia, or the natural 

or vMenoe may prodaea can orerthrow the regular eoonomy which has 
been eatabliehed in each department of being. A polype may be eat in 
pieces, and each part may grow again, lilte a lobster's amputated claw, 
into its entirety, fVom thtf repairing or producing powers of its living 
princi)4e. But nature never reproduces polypes in that way. It te not 
her law that polypes should beendiTid-fd, nor that the lobMerahmildbo 
so mutilated. Her seneral laws proceed steadily and constantly in their 
course, until ▼iolaied by counteractions. Hence, all anomalous prodwv 
tibilities in plants neither disprove nor alter her universal modes of fom# 
ing them. They enlarge our knowledge of the gifted powers of the liv- 
ing principle, and our admiration at the providing care with which all 
organizations have been made, sn that even impeding interferraoes aia 
prevented firom defeating their assigned operations. 

* Dr. Stowe wrapped the trunks of some of his chief apple-trees in 
j^y as the flowers began to open ; and though laie fVosts followed at the 
end of April and beginning of May, all these produced abundant fruit, 
while other trees fkiled. — Gard. Mag. May, I8S7. 

t Potatoes planted at one foot deep produced shoots at the end of 
spring ; at two feet, not till the middle of summer ; at three feet, ibeir 
roots were very short, and did not come to the surfhoe ; below three feet, 
they never vegetated. Several were buried in a garden at 3^ feet, and 
after two years were found without any germination, but with their ori- 
ginal n-eshness, firmness, and proper taste.— Ann. Soc. Agr. Fr. 1899. 

t M. Poitean's assertions are, " That a seed always polarizes ilself ia 
it« germination. Its radicle becomes one of its poles, its plnmola the 
other Thaiflrom its radicle pole a fluid issues, which seeks to pal 
itself into relation with another fluid diflnised in the earth, and by its pas- 
sage draws the radicle after it, seeking to bury Itself: while the oppi>> 
site, or stalk pole, disengages a different fluid that puts itself into eon- 
nexion with the fluid spread in the atmosphere, and raises the stem to- 
wards it up in the air."— Bull. Univ. 1829, p. 75. It la infemd. 

** That these fluids are the electrical or the magnetic ; and that they es- 
cape firom vegetables in the same manner as from polarised metals." — 
P. 234. 

^ Pinot communicated this fact to the Acad, des Scieaees, in 18S9. 
He had previously moistened the surfiice of the mercury. The seed of 
_ 1 ^"Sl?**"*"* ^'^ P'*c«d on »'• Th« germination took place as 
SsSf iai?^ ^** wdicls resctaed tto meraory, U ]4eresd sad btsrisd 
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of the floweriess plants, comprising the &m-iik6^ 
-19m, and leafless vegetations, the productive organs 
and tbeir seeds are so minute, — the appearances are so lUu- 
nva, and the real phenomena so obscure, and by many so 
ondiseeTntble, — that their mode of multiplication has not 
been agreed upon. While other plants are perpetuated by 
■eeds, some of these have sporules instead, which are 
thooj^t not to arise from floral organs. As these sporules 
are found to be real seeds, though very minute ones, they 
are in satisfactory harmony with the rest of the vegetable 
creation.* The question of their oriffination from the 
parental plant does not therefore at all disturb our views of 
the economy of nature. It is most probable that, as seeds, 
they proceed from what are analogous to the floral organs 
of the larffer plants, and that their pettiness alone prevents 
this htdt mm being fully ascertained. Nature retires from 
our inquiring eye when she works in miniature ; and a^ 
though we can pursue her with our microscopic aggran* 
dizers to a certam extent, yet these at last fail to make her 
minutenesses so distinct as to enable us to discriminate 
them. Their very agency sometimes creates phenomena 
that c<mfuse instead of illustrating ; for on such small par- 
ticles the light tlwy collect and concentrate cannot be pow- 
eriess. Therefore, although some physiologists at present 
make a division of plants into sexual and asexual,! it is 
rather a temporary than a permanent distinction, at present 
taken for granted, but by no means definitely proved. The 
connected denominations of vasculares and cellulares are 
1ms theoretical, and have a more certain foundation.1 But 

* M. D« Pylaie affirnui, that " aa these reprodncing sponiles have most 
of the eofNliitons which attend the (brmation of a aeed, we cannot but 
esi iaWlei thain as tme seeds.** He wiahes to call them seminulea, as 
■Mfkinff at onee their smallness and organie nature. He discerned In 
tile fVveiiflcstion of some sorts a pericarpium, an Integument proper Ibr 
snd« snd an Intorior roaes, which can only be a irimple and homogeneoiM 
smbryo.**— Boll. Vnir. 1830, p. 300. 

t Undaey** Introd. Nat. Syst. xvill. 

implants propagated by seeds, and ponseaslng distinct sexes, hars 
spiral vessels." These are called vasralarea. The othera, sapposed to 
be dsstlrate of these, sre termed cellalares, ** answering to asezoal 
alanls.*-Limls. xviii. six. The cryptogamie class chiefly contain tlw 
Isltsr kind ; snd of these, as whst relates to their flmetificstlon Is soml- 
I andsbsenrs, ws msy soggest thst the deflcieney, both of the spiral 
and or tbs usual orgaos, msy bs rsihsr or chslr TMbUliy than of 
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tti pltnU have the power of Teprodoerog bj ehools m wdl 
u by flowen, the fabrication of sporulea without them, if 
that ehoald be the verified fact, is but a production of little 
bude made to be aeparable ; or else of aeminal ovula by an 
agency analogous to the budding proceea. Either mode is 
in conformity with the general lawa of vegetable nature* 
Among other fancies, it has been urged that confervas could 
unite and form themselves into moss ; but such specula* 
tions have been found inconsistent with the real facts of 
nature, and to be disproved by them. Mosses arise lram« 
the little seeds of mosses, although thev are exceedingly 
minute.* But all minuteness is expansible into magnitude 
in the magical processes of creation ; and this is remaik- 
ably illustrated m the alga kind. While some species 
make only a green cuticle on stones, others of the sams 
vegetable fiunily assume a towering size, and become what 
has been not unaptly termed "Forests of vegetatioo.''f 
However minuteness may elude or deceive, the principle of 
all vegetable nature is, to originate from specific organisa* 
tions m every class and kind, of some sort or other. 

* M. KanlftiM opposen the ideu of Hornsehocb on ths mossss. Ht 
stjs, " Pacts rwiat it. M. Drummond plae«d, wif h every poMible prs* 
eautkm, the aeeda of 30 kinda of moaaea on eartb boated to rednesa, and 
In water. In frofil tbeae poaltlonatbe aeeda garminated and reprodueti 
thrir apeeie*.** M. K. tberefbre thinka the theory of the metamorpboaia 
of eonrerraa into nHMaea ia an erroneoua deduction ; and if ii bad been 
well foniided, the true concluaion would have been, not a tranafimnS' 
tlon, but that the eonfenraa were only the flrat aute of tbe ftitore plaal} 
like the egf a or larva to the future animal.— /ft. 438. Hisdwig abowea 
the true nature of moaaea, and that they are really herbs, by raiatng them 
from their own aeed.— Sir J. Smith, Int. 491. Bf. Ad. Brongnian alao 
beiievea in the aexuality of mo a a ea ; and Mr. Brown haa a similar 
opinion. — Linda. p. 8S1. 

t ** While tbe flrat two groaps eonriat of microacopie objeeta, inhabit- 
ing obaeure placea, ahady patiia, or balf-immerwd aurfaoea of aionaa and 
banlca, tbe more complete slgs comprehend apeeiee forming Mubaqut' 
ouM /oTMtaof conaiderable extent in the vaat ocean, emulating, in their 
own gtganiie dimenaiona, the boundleaa element that unfolda iben." 
Chorda fliam, a apeciea common in the North Sea, ia fVequamiy foood 
of the lenctb of 30 feet. In Bcalpa Bay, Orkney, it ftmna nieadowa, 
through which a pinnace with difflcalty foreea ita way. Lasaonia fmh 
eeeaena ia 25 fbec long, with a trunk often aa thick aaa man*a tblgb. 

*' But all tbeae and every other vegetable production are azeaedad ia 
aise by the prodigiooa fronda of maero^yatia pyrifbra. Tbia appaara lo 
be the aaawaad reported by navigatora to be from 600 to IflOO fitat Is 
length— yet ita aiam ia not thicker tban the Anger, and tba appar braactas 
sa alandar aa the eommon ssektbnad."— JUnd. Nst. 0ysc p. Ml. fir. 
OravUla^s Alga Briiaonl3i. 
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TIm aif«» in their limplMt state, fonn that men ap 
pMmace which we so often aee on stones and waUs, and in 
damp and dariK paths and places ; and in another condition» 
make the green matter which, gradually covers a staonant 
BooL* But they have also greater offices to perfonn. They 
beeone the ftrst strata of fertile soil for larger plants and 
tiess, and cover the earth with that vegetable humus which, 
•ver multiplying by the decay of all that grows, becomes 
that universal upper surface of our globe on which all oi^ 
ders of our botanical riches so exuberantly grow.f 

The chara tribe, submersed leafless water-plants, form 
two genera among the most obscure of the vegetable king* 
dom, with segarcT to the nature of their reproductive me* 
chanism, from their extreme minuteness ; yet these have 
also been found to have a specific and constant organixa- 
tion4 They may not have flowers, but they grow and have 
repioduciing organs to the same results, and thus appear to 
be true pUnts, with their appropriated peculiarities ;$ but 
dhninattve as they are, they are distinguished by showing, to 
the assisted evesight, that ascending motion of the sap 
which, although certain in other vegetables, has not in them 
baoome a visible phenomenon. II 

Some observers have for a time speculated that these mi- 
Biite things might be animal molecules ; or vegetables pass- 

* LInd. Nat. 8yM. p, S39. 

t Algm »ra nKMi importsnt In the economy of nature (br fbrmlng tbs 



icementoreoll by their depoeite end decompoeitlon. The baein 
seen tteeld to be conilnaally rieing by the depoeite ofeuch plantSi 
■aiUeolariy of conftnra ohthonoplaKtee, the doeely aggreceted alimy 
•brae of which Ibrm denee bede."— Edin. Phil. Joum. ii. p. SM. **Ths 
•ame dreometanee ocean in lakce and dltchea."— Lind. p 349 

X The ** ebaraceie are aquatic planta (bund in atagnant, (Veeb, or aalt 
water. Their eteme are regularly branched, brittle, and aurrounded 
bora and there by whorta of email branchee.*'— LInd. 89ft. 

f The proll0e media are the nucule and the globule in the uppermoet 
wborie, which have been compared to the etigma and the etamen, or 

amber M. Vaoeher aacertained that if the ripe nuculee are kept 

Ihroagh winter In water they will germinate In the next April M. 

Wolrolh eaye that he hsa eown the globule*, and they have germinated : 
** bet ihio raqulree to be verifled."— Lind. S97. 

I Oonl in 1774, Trevlranue in 1817, and Amlel ainoe, have noticed 
tbfte. ** From all theee obeervere Ic appeara (bet if the etema ofchaia 
are examined with a good microecope, a dittinet current will bt seen to 
lake place in every tribe of which the plant le compoaed, aeiting flrom 
lbs haw 10 the apes at the rate of sboui two Unss per mlnois.''— Annslss 
d«M«ess, 11. p. 01. Ub4. SM. 

MS 



iiif to tbe rfM«^\ or tmn naaen^ Uagdom.* But 
Che cnrpCogamie flora beeooBCs better known to tlio 
examiner, theee imaginations eeem to be abandoned.t 

If oyen onee aaeribed to them a mixtoie or raeceanon of 
animal nature, from obeenring movements that he thonghl 
Bpontaneoos.! Bat he has since expressly described their 
▼egetating natnie and proeeM,^ and mentions the curious 
ftct, that they will not geiminate in the liffht, and therefinre 
do not begin to vegetate until their seeds hsTe aeeamolated 
so much together as that the npper strata of them prodooa 
an artificial darkness to those beneath them. These lower 
ones then immediately shoot down roots, and grow with 
eztraordinarj celerity.R 

The movements, nnder oeitaindrramstances, of the little 
seminal particles of this low and simple oider of the vege- 
table kingdom, have given rise to many temporary miseon- 
eeptions. This is a natoral icsolt of the first pereepcions 
of onqsnal phenomena. They set oar inflammable imagine 
tions on fire. We theorize before we know ; and we estab 
lish prepo s s e ssion s before we have collected and compared a 
sufficient range of focto and jast inferences from them. But 
closer attention multiplying our knowledge and making oar 

*UBds.9ia 

, Mr. lindtej obtanrei, that Dr. GrBviIl« altered Us opinion oTthcir 

aainial nature, p. HO Lamoorenx has now divided tbe aigm Into ilz 

ftiniliee : nieac^ Horid^ea, dictyoc^es, iilvac«aa,ale]ronidee, and i 
fedica.— Boil. Univ. 1830, p. 490. 

t He atatea, tbat be baa aeen often in the zjgnema nitidan a 
neooa motion ; and ita filamenta contract fhm tbe length of ten indies 
to one-thiBd of one ; and tbat tbe oecillatorias move in a cirtle, Ac^— 
Afard. 0pec. Aig. vol. iL p. 48. Unda.HI. 

^ **JL eoafyrrB poabea ita rootii even Into water. In tbe eonfenrao 
aot articulated and ramided, the root ia tbe moet divided and the paleaC 
part. In tboae ariieolated and not divided, it la tbe laat of ricnie pro- 
longed into a point, which in the microacope aeema (hrnlahed witb 
nunaaenlea of an extreme tennitj."— Moym in Ball. Univ. 1830, p. SS9. 

M. Morien*a idea ia, tbat ** every aphere or liule globule, independently 
of ita nelgbboaring one, livea. abaorba, aaainiilatea, growa, and repio- 
docea on ita own account."— Ball. ib. p. 207. 

11 ** Of iboae conferva which are articnlated and biforcated, we ahall 
aee, if they are nuule to grow in a veaael, that no root ia developed wbUo 
tbe Burftce of tbe water Fa not covered by tbe confervaa ao aa to prodaoo 
a certain degree of obacnrity . Bat tbia obecnrity onee eziating, the plant 
ramillca with an Incredible awfflneea in the darkeat parte. Thcve is 
aAen a beginning of ramilleation, and then a sudden st4fp aa aooo as 
the branch ^^ffule th» light. It is ao la the polyapanas ' 
MofSBf ift. MO. 



VBOH TRB CftSATIOK TO TBS DILVOK. 139 

vnMomng more conectf oar later opiiiioni become neaier 
the aetuu truth. By this progress of our science, the be- 
lief is now declining that these motions are those of ani- 
mal spontaneity ; and they are referred to the aeencv of 
Cfht, or of the varying modifications of that electricity 
mich seems to be so luuversally operating in every part of 
nature.* 

It is not unnatural that errors should arise in the en- 
deavoon to theorize on these minutia of nature ; but er- 
Toneoos hypotheses are never lasting, and need not be par- 
ticularly noticed. Succeeding criticism always disperses 
chimerical fancies, and we may leave the fallacies to their 
natural mortality. These miniature organizations are not, 
however, beneath our notice ; for they have one great value, 
which will always make them interesting to us. They oon- 
tribate much to amplify and rectify our ideas of the Sove- 
reign Creator, who cannot but display to us his mind in his 
works. He illustrates his own naturs by his creations ; 
and each part of them is a comment on the others. Tha 
whole presents a delineation of himself. Now, the mar- 
vellous immensity and multiplicity of the universe which 
he has made and governs present to the thoughtful mind 
soeh a tremendous Deity, that we cannot but dread lest 

Eiatness ao fearfully vast should have no community of 
ling with us, and should not condescend to maint^n any 
kind relations towards us, or with the earth, our abode, 
which is ao inconsiderable a portion of general nature. I 
have experienced something of this sort, and I know that 
others have painfully felt it. It is therefore delightful to 
see by these miniature existences, small almost to invisi- 
bility, and by their careful organization as finely contrived 
as in the grandest creature, that greatness and littleness 
make no difference to him in his creation or his providence. 
They reveal to us, that magnitude is notlung in his sight ; 
that he is pleased to frame and to regard the small and 

* fleoM fentlemea In Franee have sserlbed the oteltlarory, and vibra* 
tory, sod circulatory motioiM of Mtty particlea to a fancied apontaneous 
IM. One pf our beat botanical pbyaiologlau, Mr. Bmwn, baa Judfad 
tban 10 be miataken. Siedboid, wbo baa lately written on tbe Japanese 
botany, bi of aimllar aentiment. ** He doea not tbink that tbe enrvUlnear 
noTemenfo obaorved in the graoolea, on their iaantns Oram tha snadi and 
bUnf placed luider water, are owing to an Indlvidoal vital prlilblBlsu 
TMa BoUon Is poraly physical."— BiiU.1Tiitv. ISM, p. 410. 
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WMk M bmignlj wJoA m attenttvaly m IIm nughtj uid tbe 
mutifBf Improved reftion, indeed) makes the same dedue- 
tton, because when it justty reflects, it feels that the grand- 
est creature can be but insignificance before aoch an Infi- 
nite Creator. We are high and low, gjeat and small, as 
to each other, but not to him. The ant is as full of life and 
comfort and curious instincts, and as skilfully organized, as 
the lion or the whale. It is therefore a marvellous property 
of the incomprehensible nature of our God, that he de- 
liffhts in all his creations. By having made some classes 
of organised beinff wondrously small, he proves in their 
ftbrication and subsistence, to every order of nature, that 
no part of it has existed without his thought, nor is too 
petty for his notice, nor unworthy of his care. Whatever 
he has made that we deem as nothinffs in comparison with 
ourselves, are yet, in this view, heralds of comfort and con- 
fidence to us ; for the inference becomes irresistible — ^indeed 
it has been made for us by the greatest of all authorities— 
that if he can make and regard such inconsiderable organi- 
tations of nature, he will never be indifferent or inattentive 
to us. This was the principle of that exhilarating assu- 
rance-— presnant with comfort to the humblest tenant of 
humanity, Because unconfinable in its application, — 

** Are not two •ntrrows sold (br a ftrthins T FkaK mot : 
ye are of more value than many eparrowe." 

This sentiment, like a telescope surveying the endless 
expansion of space, brings the immensity of Godhead into 
the compass or our mental perception, and awakens within 
us a felicitating sensibility whenever we contemplate it. 

These considerations remove the barrier of doubt and 
dread that would repel us from our Creator. Thev throw 
an intellectual bridge from heaven to earth, over that un- 
fothomable chasm which separates human nature from the 
divine. The more largely we know the living universe 
that surrounds us, the more strongly we shall feel our per- 
sonal inabilities : but he has descended from his stupendous 
ubiquity into an individoalizinff association of creation, gov- 
ernment, providence, and legislation with us. We learn, as 
we study nature, that all must have been specially planned, 
and provided, and ordered to exist, because the unassisted 
pvticies of nature can no more naiake a hair than ^a head^ 
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not a mon or an alga, than an eye or an ear; nor erer do; 
' we have not one fact of such a formation. £yenr thing 
omnic displaye the touch of Deity ; and whatever has the 
pHDciple of lire derives it solely from him, whom the North 
American Indians habitually and emphatically, but with a 
traditional philosophy, truly characterize as ''the Great 
Master of life.'* 

These considerations make the creation and diffusion of 
the minute organizations of nature so highly interesting 
and important to us, when we deduce the just inferences 
from them. Then they are felt to demonstrate to us, as by 
ocular impression, that such minutenesses of attention and 
care are natural, usual, and pleasurable qualities of the Di- 
vine mind, notwithstanding its unbounded gruideur. Our 
own experience makes this deduction the more probable to 
as, because the greatest human minds have been distin- 
guished by the same property ; and owe their inmiortalizing 
successes to the natural power of combining the most pa- 
tient and minute examination and consideration, with the 
most extensive plans and with their sublimest conceptions. 
All those whose exertions or achievements place them at 
the head of human fame or talent, — the Bacons, the New- 
tons, the Uannibals, the Napoleons, or the Wellingtons, — 
have been equally remarkable for these extreme and oppo- 
site polarities of intellectual nature. Vast expansibility of 
thought, and the most scrutinizing particularity of attention, 
become that surprising union of counteracting qualities 
which constitutes man's most aggrandized understanding. 
Bat these are only two modes of action of the transcending 
genius. Superior capacity will manifest its superiority in 
every subject to which it directs the same proportion of its 
activity. Grand and small make no difference to it — it uses 
the small to produce the great, as the Author of nature has 
built up his highest masses from an adequate accumulation 
of the smallest corpuscules. 

It is therefore pleasing to see that the whole economy of 
nature has been formed on one universal plan, and with 
equal individuality of aftention in every department — as 
well in what we undervalue as in what we most admire. 
In his creation, as in his government, the Creator embraces 
at tH ttmes, with his all-comprehending kindness, the innu» 
meiaUa and the onboonded — the infinitesimalsi a* well aa 
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tlie imnMnntiM of natur e t h e unrisible^ from &^penlik( 
■miilln^ti no lees than the impeiceplible, from incalciilable 
remoteneee. We may overiook what is petty, as beneath 
the notice of our pride ; bat nothing, howerer small, has 
been deemed worthless, or is disregaided by Him, whom no 
name or language can adequately describe ; whose power is 
omnipotence ; whose presence is universal ; whose know- 
ledge is omniscience ; whose creations extend and consti- 
tute space ; and whose existence is eternity. 



LETTER VI. 

mr^fmnUm •/ Ou Usn tfPtanU in Ike 99$tem ^fCrtmHm Atttmu 

' Pht%i!tntft s A^ tktit UnitM ," ' 



Tni anterior design, the creative and contriving mind, 
the specific purpose, the selected means, and the appointed 
organization are as discernible in the usis of plants as in 
any other part of their wonderful economy. 

That they should be the materials on which all animal 
life subsists, and by which it is sustained in its bodily or* 
nnizations, is a well-known purpose of their formation. 
Sy the operation of their own kving principle, they convert 
tlie inorffanio matter which they not only find, but select 
out of what their roots meet, into their own kind of sub- 
stance ;^-and this, which gives them their visible existence 
and beauty, becomes again transmutable into animal flesh 
by the animal's own vital nature and functions. This 
double process is every day universally going on in all the 
three kingdoms of nature. The word selection may seem 
strong ; but if the radicles and the fibres of the roots enter- 
ing a soil shoot towards, that which their plant needs, and 
though coming in contact with other particles, yet take op 
those onlv which suit them — what can we call that but 
selecting t Thero is a refusal of the one, and an active 
absorption of the other. A property of discerning and 
taking, in preference to other matter, that which is the 
fittest for their nourishment, seems therefore to belong to 
•U plants. 
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Witfioiiv Y6fetatioii, none of the animals we know, bat 
those that live on water or air, could have continued in ex- 
ietenee ; for neither man nor animal can subsist on any 
thin|f In the mineral kingdom, until vegetation, by first 
maiong it vegetable substance, has prepared it for a future 
eonversion into their own. Hence the justness of the 
Mosaic account, in placing the creation of plants before that 
of animals. Vegetation could have remamed without ani- 
mals, — but these, unless their food had been ready for them, 
would, under their present economy of being, have soon 
disappeared.* 

While most of our plants thus form the sustenance and 
banquet of the animated kingdom, other classes of them 
were made and meant to be its natural medicines and secret 
phvsicians. For this purpose, those which thus benefit are 
universally dispersed. We may regard many of these as 
useless weeds, yet they silently spread amid all vegetation, 
to be everywhere ready for the general benefit. Brutes 
often need them as much as ourselves, and are repeatedly 
seen at particular times to select and crop the herbs that 
they do not use for food, but to which some recollected ex<- 

Knence, or unexplainable perception or instinct, leads them, 
r their resulting efficiencies. Some of these useful plants 
an also so interspersed with their daily sustenance, that 
they cannot take the one without always digesting the 

• It is interastliiK to resd of tbe mataal services wbich the orgsnlsed 
klBidoiiie ftom ttieir reciprocal composition and straetnre csn render to 
•SCO oilier. l*hBs sn intelligent natureliet has observed of tbe oak :— - 

**Tbe inseefs which live end have their being on the oak amonnt to 
hsadreda of species. It nourishes fhms, lichens, mosses, sgaries, and 
boleii. It ftimisbes ita apples, gallnuts, acoma, leaves, and sawdust. 
flcme are attacked by small ftingi, ^hich break their snrfltce, admit 
msistQre, and (heilitate decay. Tbe leaves decomposing form a vege- 
isMe earth, and ibe worm seisea on them as his portion, sod havlnf nd 
apoo part draws tbe remainder into the earth." 

Of tlM ivy.— ** This eaves many animals lh>m want and death in 
SMoam and spriof . In October it blooms in proAision ; and its flowers 
untvereal banquet to the ineect race. H'he^great black fly 
and lu nnmeroua tribe, with mnttitudea of small winged 

.on to them ; alao thone beautiAil animals, the lateet birth 

of tbe year, tbe admiral and peacock butterflies. In ita honey it yields a 
oowafsm svpply of food till the fhMs of November. In eprlng, in the 
Mllsr months of Mareh and April, when the wild products of the field 
ais oeariy eonsomed, the Wy ripens Us berries, and almost sottraly eon- 
tbs food of the miss^thrash, the wooA^pigaoo, tad oChsr biids." 
sT a NatoiaUsl, p, M^ 80. 
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olher. But to many plants bave been in aU ag^ tlie natit- 
ral, and the ewiieft, and the moat luuTenal physicians. The 
metallic and mineral drags of oar modem jpharmacopdas 
have not been above three centuries in their ssnitaiy ose. 
Vegetable medicines constituted the phjsic of oar ancestorsy 
as they still are of all nations who do not make £aiopeaa 
science their predominating guBe.* 

When we consider thatTesetation carpets all the sor&ce 
of our globe ; and that its shrubs and forests still occupy 
the largest portion of its superficial extent ;t and when we 
find that it is universally, by day and by night, streaming 
from its verdure — ^from every lea^ fruit, and flower*— an 
aerial fluid of some sort or other, and in jthc lower region 
of the atmosphere, immediately over our heads, and mixing 
in the gaseous strata of it which we breathe ;t we shaU 

* On this topic, Mr. Lindaey's Introd. to the Natoral System of Botany 
will be found yerj valoable. Under the bead of the Pn^enies of Planta^ 
hegires ample jrei condensed notices of iheir medical usee. DecandoUti^ 



il aor lee Proprietes Medicalea des Plantea," which t|« baa roocb 
consulted, will be a oseftil companion. Mr. Lindaey deserves onr thanka 
for so ably composing his Nataral System of the Vegetable Creatioo. 
The Linnean classification and nomenclature are very ingenioas and 
lueftil ; but the Natural System will always be the most philosoj^ical. 

t M. A. Moreau states, that in 1750 the woods in France amounted to 
more than one-fourtk of the surfkce of the whole country. This will 
give us an Idea of the fkr greater proportion of the superficies of the globe 
which the forests are occupying in less cultivated countries. In France 
tbey had been reduced to one-seventh when its Revolution began in 1788, 
and were not quite one-twelfth in 1814. In England now they are sup- 
posed not to occupy more than one twenty-third of our surftce. Their 
quantity in the world we may reckon, (hmi the circumstance that 250O 
young trees are allotted to every acre in forming a snccessfbl {riaotatioo, 
allowing each to grow four feet apart. They seem to cover at least ooe- 
thlrd of the earth ; in some parts half; in unfrequented regions, nearly 
the whole. 

} *« It Is agreed that in the daytime plants imbibe fttmi the atmospbera 
carbonic acid gas, decompose it, absorb the carbon, and emit the oxygen. 
In the dark, they give out carbon and absorb oxygen, but in for less pro* 
portion."— Smith, Int. Bot. 213-313 . . . • They appear also to deoonqrase tlM 
moisture they receive, and to einue the oxygen. 

Some plants differ in what ibey exhale. M. Candolle found that some 
mushrooms exposed to the sun under water yielded 70 per cent, of 
hydrogen gas ; others, in the sun, in six hours gave out 43 hydrogra and 
M nitrogen; others, in ten hours, 56 hydrogen and 44 nitro^n. In 
darkness this emission ceased. 

It seems to be a general rule, that the grsen parts of vegetables ara 
always giving out oxygen gas In light. 

Oraitbuisen thinks that plants have themselves produeed thetar eaitonte 
aefd.— Bull. Univ. 1880, 4*. I6S ...The leaves and baikoT the pimeMs 
exhale aromatic particles or gas so tnflsmmabls that ClM growers allow 
Bo flra to be mads o<ar tbem. 
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(hen percetTe that it muft be hourly causing the moit im« 
poitant eflfecte, additionsi and changes in the air which we 
inhale, and must be a very essential and active affent on 
the vitality, functions, and powers of our material frame. 
The atmoephere could not be what it is, in that portion of 
its expanse which rests immediately on our inhabited sun 
fiiee, unless vegetation was around us. The powerftil 
eflfecte of its presence we feel in various parts, in the dis- 
eases which it occasions ;* and from those we may form 
some notion of its extensive influence, in a minor degree, 
both for good and for ill, in every ^ther locality. That it 
has constantly an exciting, and exhilarating, and salubrious 
effect, we all experience when we pass from a plantless 
city into a plant-abounding country. Strength and spirits 
arise within ue as we reach the abode and oufusion of the 
vegetable kingdom. The eye and mind are not only ani- 
mated and delighted by its beauty and quietude and grace- 
fulness, diversified figures and colours, and by their harm- 
less playfulness as the breeze flutters among them, — but 
the body feels a new vigour, and its functions new energies, 
by some invisible agency, of which we soon become strongly 
sensible ; and whose gradual operation our reviving health, 
where it has been lapsing, so often gratefully acknowledges. , 
Nor does vegetation exercise a less important influence 
on the great pabulum of life and mind — the beauteous and 
indispensable light. Here a^ain the universality of the 
diflttsion of the botanical species attests the magnitude of 
the effect, to which the attention of science has not yet 
bven sufficiently drawn. But let us consider that it has 
been a general law to all vegetable nature, that the colour 
of its leaves and blades shall be green all over the world. 
The consequence is, that for the months which elapse from 
the first opening of the vernal foliage, until its autumnal 
decline with us, half of every year, the plants and trees 
are absorbing all the light which falls on the surface of the 
earth which they occupy, and return only one-seventh part 
of it, and that consisting alone of one particular ray ; of 
the seven colours or rays of light, the red, the blue, the 






are wtll known in the tropletl eountries amid their luxuriant 
m ; and in ail marshy disf riru ; and aapeeiaily in the malaria 

by molstare oeeorrlng lo dceayed veiietalion, which Is mofs 

whsa ssa sod ftssh watsr oomMoe lo overflow it. 

N 
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ysllow, the oraiige, the indigo, and the violet pcntions of itf 
■iz-aerenthB of its whole component substance are sub- 
tracted fipom it, and firom the air and from our respiration 
of it ; and we have and use and imbibe only the green par- 
ticles of it out of all that vegetables receive. Thus during 
spring and summer the green ray of light is that amid 
which we are peculiarly living, when bieyond the atmo- 
sphere of our cities. For six months this predominates in 
nature : while the other and larger portion of all light thai 
lalls on plants is absorbed and buried in the vegetable 
mechanisms that imbibe it ; from them descending through 
their vessels into their roots, and from these issuing into 
the earth, and being there disposed of in some manner which 
we have yet neither studied nor explored.* 

In autumn, a new action in light begins ; the green ray 
is no longer transmitted by the trees. As the principle of 
life withdraws from their foliage into the vessels of the 
branches and stem, a different process ensues. The ver- 
dant light is then absorbed instead of being reflected ; and 
those mixtures of the other rays which constitute the brown 
and yellow colours of the fading leaves are emitted instead. 
'When the leaves have all fallen, this effect ceases, and du« 
rinff all winter the trees absorb none of that liffht whidi 
their foliage thus imbibed and modified ; and light must 
therefore have a very different action upon us at this sea- 
son, compared with that which it exerts at every other. 
The flowers, likewise, while they are blossoming, retain and 
emit other portions of the rays ; and the fruits m their sea- 
son efiect lor the time being other changes al80.t 

* The eflSKt of light ia eaosing the green colour oT plants is evidenced 
hy the whiteness of those which grow in darkness. Red and white tulips 
are said to retain their floral ecrioars, althoagh so reared ; but in this 
ease, iheir leaves are not green, bat white.—dmith, MS. Notes. " Of all 
greens, the most delicate and beautiAil perhaps is displayed by several 
umhellifbroas plants under our hedges in the spring.**— Smith, Int. 8S. 

t The continual perspiration of plants is also adding increasing streams 

of vaporous flaida or some sort or other to the atmosphere. Hales §amad 

the great annual sunflower to perspire seventeen times as flutt as the 

ordinary insensible perspiration of the human skin. The cornelian cherry 

evaporates fhmi its leaves in twenty-fbur hours nearly twice the weigbr 

or the whole shrub.— Du Hamel. Phys. Arb. vol. i. p. 145 The quantity 

el* pores which haTe been ascertained In the under surfhoe of the leaves 

ar some Tegetables is prodigious, and scarcely credible. In ons sftisrv 

mek of^ .TJu^Ll'i^i of the ilsz, 68^000; of the eanmoii wrxiam eaA 
nyursaftSy 10OyOOOL " 
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AnodMr veiy important action on the aerial floida in onr 
•tm o aph e i e la that which planta exer( in their leaTes and 
flowera on the electricity which appeara to he everywhere 
aboot na. Spinet of herba and shruha attract it.* All 
pteBta are found to do eo.f And I have fonnd their leavea 

~ i ofwe ra , in aome occaaional experimenta, remarkably 
of electrical agency.t When the pointed endia 
and little aharp or thorny protuberancea of the 
le a vea» twisa, and atema of planta are conaidered, we ahall 
be i ndneed to infer that vegetation ia everywhere pnv 
dodiif great eflecta on the electricity of natore ; and that 
tUa ia very materially connected both with their component 
aabalanoe and with all their function*, growth, ami aecre- 
tiona; not aopeiaeding the vital principle, bat acting 8ubo^• 
diaateiy to it« and in continoal co-operation with it.^ 

Tliaa overf herb and tree are all day long eiliiaing 
•xygen and peculiar vapour ; attracting electricity ; abaorb- 
feag Offbt; emitting the green ray; tranamitting into the 
evth both the electric aiM lominona fluida whiclfthey have 
im b ibed ; and dravring up into themaelvea, firom the earthf 
Ibe dihiCod paiticlea wnich reapectively nouriah them.!! 



* ** We ewB to flaaarara the dltnnmy, that tbornn md vafetabis polnia 
aurael •lcctridlT.**~BDn. Univ. 1890, p 18S. .. .M. Antlmr varlfled lUi, 
tt. »7 ; and SenneWer IikewiM.-^PbU. Veg. vol. ill. p. S46. 

t Ball. Univ. 1890, p. 307. 

t On approachinff a iiiiuill piece of black wax, aAer nibMng It, to a red 
Pmieh poppy, laid lightly on my tnble, each leaf of the ooroTla moved to 
K and waved ap amfdowa aa the iwax paaaed over it. I Amnd the end 
•r Ma aialk aa moveable bf it. So the ainall atalka of the corrant fVvit. 
laM looaelyoo a tableland the flner veeaelaoTthe aunflower leaf, moved 
leadily aa the excited wax came near them. In aome planta, aa the 
poaaeaerry, the aplne la cloae under the bod; which leada to the infiaaaaa 
thai k atttacta alectnelty to aaelet in the evolotlon of the new genii, lb 
aaow branchea it la above the bod ; in othera, between two bade ; ta 
aibcra, the Unl« twig ahoota than ita bud, and cnda in a aplne. Theaa 
apadmeoa were plucked fVom the commoa hedg^ihorn. 

4 ** Ve9Btatk>n« aeeording lo M. Poaillet'a experimente, priiielpally coo- 
timaee lo tho rieetrlcity of the atmoairtiere. Henoe, In winter, tble mnaC 
graaity dilbr, aa vegetation ia then inert."— Peniaaac, BulL Untv. lUf, 
p.g0. 

I If. Martin ramarfca, aa to the alimentary manorea of planta, ttat 
mj can abaorb only ga« or llqaida, and therrfbre manwca ahonid b* 
aanleyed In tbeoe two atatea. Hence the uee of ft«ah manure, aa Hr 
H. Davy advlaed : be showa, fhrni Oaxxan*a experimeala, that the rooia 
poaana, dMnii# lAe /{T* of the vegetable, the Ikcalty of making aMuUa 
fta aabaiaoeaa wbieh are very liulr ao, aad which do not In any manner 
dlmalva tlwawelvea.— Boll. Univ. 1880, p. 919. . . .Plaka wateiad at vaU- 
aaa tiuMa with a alight aolution of nitre, had a rich vegetation of 
md a xtf aetd h i a ry dnnmalona of floweia.— /». p, 77. 
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These are miivenal eflecii of vegetation on the 
abunJ.int and all-pervading fluid in nature ; effects whidi 
it wa« created to produce ; and which ebow it to be a verj 
important instrumentality and ever active caueet in the 
economy of our curiously constructed world. 

But besides these uses of vegetation as food and medicine, 
and as powerful agencies on our atmosphere and light, it ie 
also everywhere contributing to the comfort and con- 
venience of man in his domestic and social life, aceoiding 
as his skill and diligence discover its applicable uses, and 
invent the means of making them advantageous to hiou 
Hence the innumerable improvements in all the a^ and 
manufactures which human ingenuity has apprcmriated, 
and which are daily increasing. This must be a familiar 
subject of observation to all. It will be sufficient here to 
notice only a few, as specimens of what thue abound. It 
is an exuberant topic, on which, your readine, or the infor- 
mation which you may derive from adapted conversation, 
will in time give you an enlarged and very gratifying know- 
ledge. 

Thus the sago palm-tree on the Orinoco sapplies the 
Guanac^ with all that they need. They live in it and upon 
it, with scarcely a possibility of exhausting its supplies.* 
The banana is as bountiful a friend to myriads of our fellow- 
)>ein2S in the East, both in its produce, and its power of rapid 
multiplication.t The Canadian birch-tree, in its mere 

* ** In the delu of the Orinoco they hsve rMiained for Sfes In Ibsse 
marshy diecricts, eeeared from the floods by living above them In their 
palnn'irees. In the branches (hey suspend mats, which they fill with 
elay, and on this kindle their culinary fires. The tree gives them thdr 
food In its sago fruit. Its baric is farinaceons. Its sap abounds wltti 
sugar. lu fibrous stalks are like a pleasant fhilt to eat. They yield a 
wine 10 drink, and tbread for cordage and hammocks. It Is eurions to 

• sse a wbole race living like insects, on a single palm.**— Humboldt 

Its quantity of notritWe food is prodigious. ** One tree In Its fiAeeotli 
year fitmishes OOOIbs. of saso. A single acre o( land will snpport 43ft 
sago palms, which will produce every year lS0,5001bs. of sago.**— <Jrsw- 
ford. Ind. Arch. 

t Humboldt calculates that 1000 square feet of banana plants win pro- 
dnce 40001bs. of Its nutritive flrult ; while the same space would only 
grow 83lbs. of wheat and Mlbs. of potatoes. The fhiit may be ooUeetad 
eleven taontba after the sucker In planted, and when the fhilt Is cut cff, 
its stalk will put forth a sprout, which bears again In three months. Of 
ch« bsnana tribe, the gigantic leaves of some species are applied to msoy 
oonMstic purposes. They thatch the Indian cottages; are a natural 
lablseloth, aad a^oaterial fbr basket making ; sad yield a most vsluahto 
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iMsfcy fi ft valuable supply of cooTenienoes to the 
nations.* The breftdiToit*tree has a bark from whicfa the 
Tahitians make 'several varieties of their native clodi. Of 
tbe tnmk they baiJd their canoes and houses, and their 
artidea of fbmiture, and extract a valuable resin ; and they 
five upon its abundant fruit.t Their cocoanut-tree is stiu 
matt serviceable for the conveniences, as well as food, which 
h profusely yields4 The hemp, flax, and cotton phmts are 
known to all. 

Enumerations of this sort might be made from all the 
ngkms of the globe ; but a few more illustrations of the 
uses of the veg^able kingdom will here suffice. We have 
a &miHar one in the sunflower, presented by nature ;4 and 
a curious one, extractible from the moss^crop plant by 
human ingenuity.il 

Nothing is useless in vegetable nature. Even the thistles 
we despise and eradicate ;ir the dandelion, which we ridi- 



ftesB wbicb some of tbe finest India maslins are prepsied. Tte 
joice of on« kind is naed for dying.— Lindii. Nat. Byst. 370. 

*TlMlr eaiioes are made of thin bark ; and all aorta of amall caps and 
dWMS. Ii bama Ilka piich. UapUiaintotbreada; will aerTe for twine ; 
sad tbs ilony pan near the onlaide may be written apon in pencil, roak"^ 
iof no bad oabotitnte for paper. Stuck on a pole, it Ugb&a tbem while 
Ibay Ml of a nifbt. — liead'a Foreat Scenea. 

t BIlis, Folyn. vol. 1. p. 357. 

i Of its trank^ their beat apeara are made; the raftera, wall-platea, 
sad pillara Av their houaea ; their fencea, and variooa inatrumenta. It 
ia also their Awl. Of Ita leavea they form ecreene, and aereral kinda of 
baaketa ; and plait them for bonneta. Of ita flbroua part, attached to 
Iha bark, they work Jackets, coata, and baga, and even abirta. JBeaidea 
■ilk and abundant edible food, it alao anppliea a copious oil. The iaifa 
Shells of the nnt, holding a quart, are uaed for bottlea; and the smaller 
for capo and drinking veaaele; and tbe flbrea of ita hnak are made into 
aordageu— EUia, 367, 372. 

^Iia leavea are not unpleaaing fodder to cattle ; ita, flowera aaaembis 
Iha bees ; and iia proniae eeeda are invaluable food for piga, aheep, and 
poolinr. A uaeAil oil ia alao exiractible from tbem. 

I " Mr. HolUwell, nearTodmeaton, haa manufoctureda beaatlAil raaaeC • 
doih, aad alao yam foratockinga, fhmn the wool produced by tbe moaa* ' 
crap plant found on bia eaiate. Tbe cloib ia remarkably firm and beau- 
lUU.^.New Month. Mag. Nov. 1630, p. 481. 

IT Two kinda of tbia plant, tbe milk and cotton thiatle, were formerly 
boiled and eaieo aa articbokee now ; ita leavea aa aalad and greena. Its 
young aulka, neeled and aoaked, are aaid lo be excellent.— London Bne. 

TSa. UaelVil tbtnga have been manufoctured lh>m tbiatlea. Goats 

aad dookaya eat ihem, and in preference to other food aometimaa. Ia 
Oaraiaay, aAar being beaten, they are given to the boraea, who eat them 
The Cteman cavaky have MSB ofian hnnght into food eoa- 
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eole ;* the nettle, which we dislike ;t and the xdeh' wa 
undervalue ;t ere all convertible into beneficial uses. Thef 
have all, in some age or other, contributed to human coax' 
fort or convenience. The most intellectual of our arts, 
which ^ves to ideal beauty a visible form, is greatly indebted 
to botanical productions for some of those pleasing colours 
which imbody its conceptions. From them also many 
valuable dies are obtained ;^ and more are yet attainable 
by persevering experiment. Even the vegetation of the 
marshes, though unfit for alimentary herbs or for habitation, 
becomes serviceable by the turf which it produces, and is 
always renewing, as it is removed, for domestic comfort.!! 

* The leaves of the dandelion. In early spring, afford a very irood ingre- 
dient in salads. The French sometimes eat the young roots and the 
etiolated leaves with thin slices of bread and butter. When blauched, 
(he leaves resembie in tint the endive. Its root is tonsidered an equallf 
good svhstUtUe for a^ee as chicory. — Loud. Enc. p. 740. 

t Its roots were once much osed, and with advantage, in ealeulous 
complaints, scurvy, goat, snd Jaundice; and also as styptics. The 
young shoots are eaten in spring, and deemed antiscorbutic. They bavo 
been also applied to the sldn for a mild blistering eflfbct. It fhttens hens. 
Ropes, paper, and cloth have been made or it. Joh. Francus and J. M. 
Dreschler have written largely on its virtues. The former reoonunsods 
It as a wholesome and agreeable pot>herb ; and as a good sabstituts fbr 
bops in preserving beer. 

X Our common rash Airnishes seats for our chaira, and |dth for our 
candle-wicks. In Japan, it forms floor mats. At Cape Horn, the Jun- 
eus grandiflorus " malces strong and lasting baskets, very s(did, almost 
equal to Indian canes. Also, mats, brooms, and hats. It grows on th« 
aame localities as our rush. Its stallikhas a very sweet taste ; and wlieo 
dry, resembles large hay. Its ashes are very alkaline.*' — Capt. Webster. 

$ Several of oar valuable pigments are made fh>m varioua plants. 

Lichens furnish important dies. — Linds. 333 Blue colour has 

been extracted fVom the straw of buckwheat. The myrtleberries of 
Switxerland nimish a beauiiflil blue die for cloth, while it also 
affords food to their sheep, fuel for their fires, brandy, and materials for 
unning. A fine red liquor is afforded by some common plants, as the 
rnmex sanguineus, or bloody dock, the red cabbage, and red beet, whiciL 

is perpetuated by seed.— Smith, 74 The colouring principle of the 

raapberry is a fine blue, turned red by the acid in the firuit.— 7J». 83. 

11 M. Dau's valuable easay on TirKr autea, that the digging of this 
becomes more important in the north parts of Europe. It may be a sub- 
stitute for coals. He divides it into four kinds. The haute marais has 
turf 36 feet deep ; so the marais cotters, more watery. Vegetable matter 
of all aorta forms the humus for its growth, or becomes incorporated 
with it. Dau thinks it grows ^k feet in a century : but iu Hanover it 
han been long dug very regularly. Tlie tourbieres there are 10 or IS foet 
thick ; they are cut to 8 feet deep, and in these eight feet, at the end of 
50 years, tbe turf la found to form (Villy anew up to the anterior snrfkce 
In thM time. In one place, cut 30 years ago, a new bed had formed, 
IromitoO Aet. They take care to make their cuts on an ineUnsd 
plana, and lo kesii thsm moiac— Ball Unlv. 1880, p. 900. ^^ 
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Th* maritime mho Miitts some portione of menkind with 
fiood and medicine, and materials for manufacture.* The 
lichens likewise extend similar utilities to society ;t the 
fungi, though deleterious when unwisely applied, yet have 
properties that are available to medical skill ;t while ferns 
are not leas auxiliary to our use and comfort,^ Such bcjofr* 

« One speolM of the alsB li stowed, and comet to our tablm nii « lux- 
vry, under the name of lever. Two others form the dulee and tanf le* 
eatim In flootlsnd, which are even at 111, rhoogh rarely, oried in the streets 
of Edlnborf h. Another, ** the heauf iAiI alaria eaculenta, Ibrma a part of 
the aimple fhre of the poorer claMon of Ireland, Scotland, Icelana, Den- 
marlt, and the Faroe lalanda. Oihera are valued for fbod in the 8and- 
wleh Islamla, in the ieland of Ceylon, and in other (Mirts of the East. 
Thaae are tor human Ibod. 

** Several epecleaare greedily aoufht after by cattle In the north of 
Boiope. One ia a great flivonrite with sheep and goaia. In aome of 
the Seaitlsh Islands, honww, cattle, and sheep fted chiefly on another 
Itiad of ic 8a pl«pi in Gathlond. W.bile iwp .others sra part of the 
caiila Ibdder in Norway.** 

Tbey Airnish also medidnea ; a vermilViffe ; and the valuable Iodine. 
One fbretcn apeeiea flvaaa glue and varnish to the Chinese, with wbieh 
tkn vtanmih paper, gloss their silks and gauco, and use as we do glua 
SM gvm arable. In Ireland, one \\nA la converted into sir^. But " it is 
)n tba nnannthciure of kelp, fbr ihe glaasmaker and aoapbniler, that the 
sIgB lake their place among the moat usenjl vegeubles."— Dr. Grevilte's 
Alfw Brit. xlx. Lindsey, N. P. 84S-344. 

t Uebeas are employed ft>r dies, (bod, and medicine. They abound 
with oxalate of lime, or oxalie acid. The common one, on every old 
hoeeb-uae, eonuina above S9 per cent, of it. Those on the top of flr-trees 
teva SD oneommon proportion of oxide of iron. Many are uaed in dy- 
taf,a«paclaily two, which fyimish the die so largely entployed by ins 
■laaufhcturara, called orchall, ororaeiUe des Canaries. The lichen sold 
as ledaod mees is mucilaginous and nutritive, aa well aa medicinal. Bo 
aiv ocbar apcxies. Home are aatringents and fbbrtftiges. The Cana- 
dfaui banters often subsist on the tripe de roche; and the reindeer moss 
IbniM the winter (bnd of that animal.— De Candolle, Eaaai Ided. 318. 
Undssy, Nat. Syst. SS9. 

t Fungi tffl/lerf are eaten by the Ruaslans without danger. Vlnenr 
also lakes fVom some their ill effects, which tn often polsenous. One 
variety la used in rite nonh>east part of Aaia for ita intoxiostliig eflVets, 
as wine, brandy, arrack, and opium are by other nations. It Is soma- 
limeii eaten fVesh In aoups and sauces. Drletl naturally, it is a narcptio. 
The Kanwehatdates swallow it, rolled up aa a bolus. One large or two 
small ftingi will produce a graiifying inebriation (br a whole day, eepe- 
rialty If water be drank after it, which augments the narcotic effttet. 
Too large a dose is spasmodic. It stimulates ths nervous and muscular 
s y s t ems.— Unds. N. S. 837. 

4 CaplUaira is prepared flrom one of the hma. The leaves of another 
Is 8 tonle in India. Many have tmportani medical proportlAs, and ars 
•sad aa sudoriflea, emetics, purgatives, anti-rheumatics, and febrlftiges : 
oihera are perftames. The roots of some are eaten finr ftMd in Nipaul 
and the Polynealan Islands, and alsewhara. Two kinds have been sm- 
Bioyad la iha manufhciura of htsr; sad ons as s sabstitucs Ihriaa.-* 
Gilssy,W.>.»i4.»lft, 
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to and lieaBtiM Iwve made botenj an iat iwa a tii i y abidj, 
eren to nations wbere we least expect to find aay of the 
paths of seienee either esteemed or panned.* 

These onexhaosted atUities, enjoyed and derirable from 
an the Tegetable kingdom, are another proof of the mmuft* 
aent philanthropy wmch preirailed in the eieatton of ear 
fflobe ; for they are so profusely bestowed that we now 
disregard a large portion of plants of important visefafaiesSi 
hecsaase we have found and obtained from other ooantiies 
those which we deem preferable, or haice improred into a 
enpetioiity. For it is another expreBslve indication of the 
foreseeing and provident benevolence of .oar grand Origins 
tor, that he has made the most useful trees and plants trans- 
ferable from one region to another. It is from this property 
in them, that we now produce many of oar valued trees 
and flowers and most gratifying luxuries of froits and 
heriM. What pleases in one climate is transplanted inte 
another, and successfully naturalized there.! 

With all these facts in our recollection, let us now pio* 
eeed to consider more particularly the nature and properties 

* Thus we learn from Siedbold, who visited the dietant East, that " in 
no coantry out sf Earope ia botany in such honour as in China and 
Japan. It has been cultivated there above a thousand years.'* Ha givea 
a listed ten Japanese books on botany, with coloured figures : cnt writ- 
ten in 16S0; two in 1097; others in 1797, 1800, 1806, 181C, 1814, 1816b 
1894 ; most at Ooxaka, some at Jeddo, the others at MIimai.— BnlL tlniv. 
1830, p. 410. 

t Thus the horse-ehestnnt was a native of Mo^iit Pinins, in Arcadia. 

—Smith, IS7 The peach has come fVom Fersia, where it is still in a 

small native state, with poisonoas qnalit.d8.— Smith The potato 

jpriginates fVom South America It growd wild in Chili, and Pern, and 
Monte Video, in very small rooCa of bitter taste. The IbUowiof emi* 
jlMralioa has bean made :— 

Bye and wheat were first imported flrom Tartazy and Siberia, where 
•they are yet indigenous. Asparagus, fhmi Asia. Cresses, tnm Crsls. 
Gauliflowera, from Cyprus. Chervil, fh>m Italy. Cabbage and leUuea, 
from Holland. Fennel, (Wxn the Canary Islanda. Garlic, flrnm the Ease 
Gourds, from Astrachan. Horseradish, from China. Kidney bean% 
from the East Indies. Lentil, from France. Rice, from Ethiopia. 
XsehaloC, from Siberia. Tobacco, from America. Shoas, from India and 
Arabia, brooght from Egypt into Sicily and Spain ; by Spain planted ia 
She Canary tolands and Madeiras ; thenee csLiTied to St. DoaungOy sad 
4ha Brazils. Eider-tree, from Persia. 

8o as to tha.flowers : The jessamine, from the East Indies. Tollp, frosi 
Cappadoeia. Daffodil, from Italy. LUy, from Syria. Tube rose, froa 
2^* >nd Ceylon. Carnation and pink, from Italy. I have not Ilia a»- 
«gniMBM|inB from whoa this list was taken.— Osts an sUll wild la 
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•f tkat Jtfing principle which all vegetahles appear to 



Plants are to the external eye inert and ■enseiese ; and yel 

they poetess important qualities which are analogous to those 

that we and all sentient creatures participate. Their living 

glowing, feeding, reproducing, secreting, transpiring, vas- 

colai:, diseased, and dying actions are universal instances of 

Uns lelflted similitude. In theee things, all that have life 

fesemble each other, whether animal or vegetable; and 

however separating their other properties or capacities may 

be. But no stone or mineral nas such qualities. These 

substances enlarge, but do not grow. Their «nhurgement 

is always by exterior accretion ; by the successive addition 

of particles from without them ; and never by developmtfit 

from within, nor by a vascular elaboration ; nor by a fonc- 

Ikmal ohyxnistry, varying in each species, and producing 

•peeific products. Crystallization never performs these 

actions. Its ageyy isoonfined to mineral substances. The 

phenomena ot vegetable growth invariably roquiie life in 

the plant, in order to take place. We infer the action of 

Ibis from its effects. What is not -done without it, but 

which occurs everywhere when it is present, we may 

rationally ascribe to its peculiar operation.* Thus, as if 

the Kving principle of a plant knew its own nature, and 

what every part of the organic f^me it animates needs, it 

distributes and conveys daily and hourly to its stem, iU 

but, wood, leaves, roots, branches, flowers, and fruits, 

through their several vascularities, precisely that kind and 

portion of the fluids it imbibes or secretes whifCh each^ught 

to receive. This is done with exact precision and perpetual 

symmetry in all, as long as no extraneous interference 

interrupts its operation, just as the same results are effected 

in all animal bodies, under the influence of their superior 

iuakies.t 

f 

* Sir James SoiMt thoafht, that If w« can obtain ** in the natural'worl4 
a gIbnpM «r ibe immediate agency of the Deity, it is in the oontempla- 
Ckos oriliiii ticfo/ prmeipk, which Meenm independent of material organi- 
nckm, andanlmpsJaeorhia o«rn Divine energy ."—Int. Bot. p. 9.. ..But 
I woaid prefer, thovgb wkbout forgetting thia original Foantain of it, to 
eaasider ibe vital prTseiple as a real aui generis principle, peenltarly as-. 
signed to vegetatiao, and distinct firom that of the animal genera, tboQgll 
^raeiag wUh U in many of Its qualities. 

t Dr. MaeeoUoeh ihns recognises this vital fbeqlty. ** Tbera Is a 
faeallsr smliral prineipla, whalsvsr U be. arsMrtlng iiseir toyspsl bi^ 
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to thgmflroi in their bode, wfaieh oha^frti 
ahove^ and de ae ei id hf wtt&tilM withiii the pa* 
tfluk Hto Ihev own ttp t uttitt loeCe hrfow* 

It leeeivca ito fiMid Iidd thife eaith, eeketinf whit wiB 

pt rty end so <wier« 

Itiaibibeaeadiiiioietin«ybothiiiiteleareeaiid ioot% ae 
it neeJe, and eoeh air and light ac it reqaiiee. 

It ebboratce these into eap^ and into the other eeented 
ioide and fragrance, and eoawegU them bj a cfajnueal ac- 
tion into dtflimnt kinda of matter for ita loirrc% ita flowoi^ 
ita frnity and other aobatancea.^ ' 

It nudiea the leaves or eoroUa of ita floweiadiileient fima 
theleairesof ita twig, and alao those of ita ealjs, which hold 
ita flower, cBflerent irom both the othen, and alwajra and 
only prodocea and placea theae dil&rent things in their 
proper placea* 

It ia atrongljafioctible by Tarioiia atimiilLt 



fsrj. Aptentattampts, bf Usown ^orU, to ntttirallM limUfto a 
akaadonorworMeUmaie. Itaficmpta to beeomebafdier; andkdon 
WeiMM tHWdisr.''— Quart. J. Setonee. No. 10, |». 920, iS7. 

* ** Wlim we aiienipf to eooskler bow tbe psrtlcalar Mcreliona oT diA 
Ikivm epvelM and trlbM of pbmta ire Amned; bow tb« mrm soil, ttm 
aaiM ennosptoOTV, sboold In a Uaf of the vine or aorrsl prmloee a wbole* 
aoiiM aetd ; sad in Uuil ofa aporffe or maoehlneel a moM Tlralent poi- 
aoii; bow awfM and natrlilom nerbife aboald grow amonf tbo aerM 
OTDWflMK and aaonlla ; w« dnd oaraelrw onabia to eompreband tb« ea« 
tMmM of siieb wonderfbl powem In to anMli and simple an orsan aa 
^ *1^'B ^'*"*' '^*^ H^ney ot tbe vital rmifoiPLe alone eaa aa- 



T Sir X SnUli, In bla Leotoiw, in 17M, miiid,** W 



We eanooc doubt tbai 
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linff all thme actt<m% the fiving princnie ra- 
maiiM with all tocte powers in its organized frame during 
Uie period that has oeen fireBcribed to it ; and leaves its 
temporary abode and all animal life when that period has 
been fulfilled. Beyond this departure we cannot trace it.* 
The plant is forsaken by it, and dissolves into its material 
atoms ; but the principle of life was not these, and therefore 
most be disposed of, cfistinct from them, according to those 
laws which the Creator appointed to attend its earthly 
deathf when he first fixed the laws and place of its living 
existence. 

Besides these general actions, particular plants exert 
particular agencies. The stamina of the common barberry 
always contract if an insect or strange body touch them.* 
In dry soils, plants invariably shoot out towards those parts 
from which tney can derive the most nourishment.! <^Ca« 
combers and melons stretch out in long branches. If any 
of these, in shooting out, approach near a stone, they do not 
go on and touch it, but they ttop short before they reach it, 
and then spread themselves round it."t This so much re- 
sembles instinct, perception, will, and judgment, that it 
eompels our reflection, and ought to induce some careful 
experiments to ascertain the nature of the phenomenon.^ 

ptancii have a Ihrfng principle capnble of being acted on by BliniiiU. Tbey 
paetive and aearcb oot from various aobataneeS their proper ttMd, whiea 
k«ovra ibelr development. Tbe analogy between them and animals Is 
great In this rwpeci. Whatever tbey Imbibe beyond the quanUly no* 
eaoaary fbr nvtnilon tbey exhale "by perspiration, Just as animala in that 
way tkiow off* iheir aoperlluiiiea. Like animale, they have their aecre* 
tlona, which appear in guma and many prodact*, Uuich ara more corious 
ilUM the animal aecretlona.*^— MS. Notes. 

* M. OSppert fbond that pmeaic add, alcohol, and ethers, and the 
aiaiallle aslta, destroyed, more or lees rapidly, this irritability of lbs 
oiaayM : hot that the nareotie poiaoos had not this eflbct.— Bull. Volv. 

iao,p.fl04. 

t Mr J. BraHh, MB. Note.—" The roots of trees abd plants wander up 
ssd dowD, M tdbiM g ibr sostenanee. We flrequently nea them growing 
as rocka, axtonding their roota, like eenaittve belnga, ae arrhln g ft>r moiaU 
aaa.**— Knap^ Journal of a Naturalist, p. S80. 

lUmlth. M9.Notea. 

«8lr Jamas added, *' Here It to said, the plant ahowa a power ofpsr- 
aalvtag f hst the atone is near it, and of shunning it. But the truth la, 
Iheae pisnts shoot towards the light, and are alwaya in aeareh of that 
snd of heat. ▲ eione Intereepta ibeae. and oeoaelone a want of them hi 
Iha sarta vary near It. Tbeae planU Ibal thia want, and therafbra fS 

MODd whats tbey eaa have both.'*— MS. lb But, with dsl^apoe 

^ «r JiMSk^ sBii^taflrtlda 4MS A x«w«i tta dtfWty^ «t It 0tf| 
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The mimosas, and other sensitire plants, hare that exqutdte 
sasceptibility, that delicate moveability, that an impresaioq 
made in the most gentle manner on one of theb leaflets is 
<y>mmamc8ted in saccession to all of them.* Spontanecras 
movements appear in another of this tribe, independent of 
any external stimulus, even of light, and only requiring m 
very warm, still atmosphere, to be performed in perfection.t 
A great number of leaves follow the sun in its course.t The 
stately annual sunflower, after following the sun a!I day, 
returns after sunset to the east.^ The daisy and the tulip 
dose and open their flowers every evening and morning. D 
The motivity of the vital principle under the influence of 
heat is perceivable in many omunon plants.^ The nightly 

Issves to tbe plant the ftcnlty oTsearcliiiif; for ttght and beat, and of ftel- 
lof tiM want of Ibem, and of discerning wh^ was tlie beat thing to do 
to r^ain the poaaeeaion of them, and of doing that beat thing aeeord- 
ingly. thus, thou|{h it doea not perceiTe that a atone ia near ft, yet it 
Aela that it ia coming where ihere ia no light and heat ; it avoida, as if 
ftom ita eiioice and will, going into soeh a place, and it foroea lie |^w- 
iog fibraaout oT their straight and natural direction, into an unnatural 
oend, that must require much exertion to take, and it forms its future 
growth according to this necessity. Neither animal nor man could, ia 
each a eaae, do more. Human judgment coold add nothing, if in the 
idaot, to what the plant, without our intellect, quietly perfurma. 

* ** It ia in Vain to attempt any mechanical eolation of this pheno- 
menon."— Smith, 211 Nor will electrical agencies aaiiafactorily 

explain it 

T ** The hedyaaram girana :->Each leaf is temate ; and the amall lateiai 
laafleta are ft-equently moving up and down, either equaMy or bv jerk% 
without any uniformity or co-operation among themaelvea. It ia difllcttlt 
to guees at the purpoae which this aingular action is deaigned to anawar 
to the plant itself."— Smith, p. 211. 

t ** A clover-field is a fomiliar instance of thia.**— Smith, 210. 

$*'The nymph«a alba ia truly described by Linnsua in his Flora 
duciea, as eloaing ita flowers in the afternoon, and laying them down on 
the surface of the water till morning, when it raisea and expands them 
eAen, in a bright day, aeveral mchea above the water. I cau speak to 
thia flrom my own knowledge." — Sir J. Smith, p. 333. 
' II The daiay commonly folda op ita floral leavea aa the siu sets; bat I 
liave aeen tt repeatedly close before the ann waa down. It uanally 
waita for Ma preaenoe before it opena : if the day be ctAd^ it rematna 
closed, notwithstanding the light. These moliona imply aomothing Uko 
animal Mnta and fibres. 

' irin his lectures. Sir J. Smith stated— **Planta highly sensitive to 
light are thoae of the leguminous or pea kind. They alwa]ra dose op in 
the evening, and clasp their two uppisr aurfocea together, preaenting only 
their backs to the air. Planta of pinnated leaves, aa the tanay, are 

Kre aenaible than theae to the efibcta of Ugbt. They fold up when 
M' l*^ •^'vnf ; as in the robinia, it produoea the aame eiibct aa the 
Bt anight Its leavoo eli|Ba npopparently baoaiwatlMy aio nealv|n| 
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_ of Umv lesvM ia called by Lumaos Um sleep oT 
piaiite.* Thii phenomenon i« another analogy to the ani- 
mal iHitiife» which ia inereaaed by its accompanying mon 
fltraigly and prevalently the youthful ^riod of the plant | 
•a young animals, lika childhood, require more slumbering 
leat tlian maftnre life.t It is not a less remarkable exertion 
af thia ftealty, that the leaves of the flowers often close in 
ntn, to keep their producing organs from beinj^ injured by 
fc. t Other phenomana evince actions of the livmg principle^ 
iot which no material cause at the time is perceptible.^ 
From all these facta we infc^r, that plants have been 

loo madu fla thev do If s Hot iron be broogbt near them. Tbey oon- 
traet, sa irte syoM tbe hett. Beositlire plaiita, and iboM of tiie oxalto 
leal, are ao aenalttve, that the leaat tnotloii, evon a breath of air, will 
eleee.'>--M8. Noiea. 



* ** Ha baa wrtUan a diaaertation upon it In hla AniBniuiea Aead* 
WMrh la vary evriooa, aa aU hla phyeiologieal dlaaenathma are."'— 
I». If& 

t •* k appoara that thla fUding ap ariaea flrom the oeaaatlon of the eoi^ 
oifeliii In which Itfht keepa them. Thia may be aa oaefbl to them as 
feet to anfnals. ito yoang planta require n>ore aleep than the older.— 
OM leavaa are almoet lnaen«lble In Ihia r»pect, and do »oi cloae. to 
when irtsata p eae e ea any irrlubllityt It ia iitore evident In the young 
ilMii lo the aged onea. In thoae plant* which have a eerpentine mocioa, 
CMa la inoei vlaible in the young once. 'Jlie oM scarcely ahow tt.**^- 
lb. M8. 

t -To sdrcamaiance of thia kind Linn«ua waa flrat Indebted Ibr Ms 
pmmwrj nf the aleep of planta. He bad a new npectea of loiua, and 
brine pleaaed with aeelng ite red flowera, he went one night to have the 
{raiikeatlon to loot at them, and waa much coiieemed to aee thai all the 
iorwaro were gonr. Hla admired beauflea had dlaappeared. Returalng 
lo a the next day, ha waa aaloniahcd to behold them again, Jual as 
bafere. He then flNind that the leavea, by cleaing at night, had eota- 
ylcwty hidden the Howera."— 8ir J. 8inlth*B MS. Nates. 

f InlpIgM aArma thai ha eaw a apoiitanaoue motion in the spiral 
veaaela oT a plani. Hie aecuracy of <Asenratioo and autement enlitle 
Ibia la be remembered, though others have not noticed it. Mr. Knight 
atiowa thaiiilaitia acquirt kibita with regard to heal, which prove tb«ir 
vtialtoy.—Ptaii. Trana. 1801, p. Ml. *'k/aretd peach-tree will, in the 
Mhmkig aeaaan, eipand ita buda prematurely in the t^n air, eo aa lo 
axaoaa laefn to Inevitable de«truction."~8mUb, 91. 

nooM plaoto actually generate heat in tbannelvea, like anhnala. La- 
marik aiaiMi, that In the common arum malculatum, the flower, at a 
aanala period of lie growth, la Ibr a few houra ao hot aa to aecm burning. 
ftora Fraa«. Ui. p. flW. SenneMer dlaoovered thai the heat beaan when 
the abeaih waa about to open ; and waa percept kbie (br eight hours, 
fkain the aftemooa to midnlf hi. It waa eeven de|reea of Rcattnittr*a 
acale abm9 fAe Scot of the air."— Smith, M. .... **The powder In the 
ihccB oTlba elub-moae tribe la highly inflammable, and employed iB tbt 
oTAraworka.'*— Unda. Nat. Syal. 317. 

O 
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created on the lyatein of having a living pTiiiei)ple wit^ 
tiiem, capable of producing theae Tarioiia results^ Tfaia 
principle is not their material organization, because tioMf 
when they die, like the animal body on a sudden death, sub- 
sists in aU its completeness at that momoit^ and yet it can 
no longer perform any of the functions of its life. It is also 
something different from heat, lieht, and electricky, which 
ean act upon its frame while it abidos there, because neither 
of these aerial fluids can supply its place or do its offices 
after its departure. It is distinguished from its own and 
Irom all inorganic matter by its peculiar power, which life 
possesses in both plants and animals, of counteracting the 
laws of chymical affinity while it is in the organic frame, 
although these begin to operate irresistibly as soon as it has 
retired.* 

Vegetable life resembles nothing known in natnre but 
animal life, and with this it has a striking analogy. Many 
of their functional operations we have noticed to be alike ; 
and these, in both, require the presence and co-operation of 
their living principle, and cease in both when that is with- 
drawn. 

Its presence and activity first appear in the germination 
of the ^eed or bud, as they do in the animal egg under the 
WHrmth of incubation. In plants germination seems to 
have a speotficand regular term of germination in each par- 
ticular species. t But though cold represses it, yet this re- 
pression only causes it in the regions of frost and snow to 
spring up, as soon as the brief season of heat occurs, with 

"^ Humboldt reimnited this law, by which no vegetable sufTera putra* 
ftction or decomposition in any part until its living principle has retired 
from it : then a leaf changes, and a flower decays, and a branch witheis, 
but not till lifls has left that part. 

t Adamson has given this table of the periods in which the fbUowing 
seeds germinate afler being sown :— 



Wheat; millet 1 day. 

Spinach ; beans : mustard 3 days. 

Lettuce; aniseed 4 — 

Melon; cucumber; cress 5 — 

Radish ; beetroot 6 — 

Barley.... 7 — 



Purslain- daya 

Cabbage 10 — 

Hyssop 30 — 

Parsley 40 or 90 — 

Almotfd ; chestnut ; peach 1 year. 
Rose; hawthorn; filbert. 3 years. 



By Meeping the seed In the chlorine gas, the pmoess was hastened : 
f'[®**-?«ed then began Its germination in 32 hours. Achanf found 
Sno 1» '^'""^ ^^ '^^ *" heterogBneooa hydrogen gas.— Load. 
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• npidhjT which the temperate cHmate»do not experience.* 
It can fie dormant without expiring in some Bpeciea, when 
It aeemed to have forsaken ihem.t 

^ This Kving principle has the singular property of remnin- 
mg dormant and inert for years or ages, without therefore 
<»a«ng to exist. We all know that seeds may be kept a 
long while unsown, and yet grow whenever planted in a 
•nited aofl. This, again, is like animals who have been 
iDond enclosed m trees, and yet have revived. When plants 
•re bnned in the ground to a mater depth than is natural 
to them for their proper growth, they do not vegetate ; but 
they do not therefore die : they retain their power of veire. 
tation to an unlimited period ; and when, by any accident, 
brought so near the surface as to suit their evolution, they 
begin immediately to grow.J Ground that has not been 
ilisturbed for some hundred years, on being ploughed or 
turned up for any considerable depth, has frequently suiu 
pfwed the cultivator by the appearance of plants which he 
never sowed,^ and often which were then unknown to the 
eoontry. This has arisen from ancient seeds becoming 
deeply covered, and there remauiing inert, but yet retaining 
their principle of life. This principle has been ascertained 
to be caoable of existing in this latent state for above two 
thoaaand years unextinguished, and springing again into 

* A Lapland and Siberian yew exhibits remarkably ranld yecetatkn. 
baHMtag and flruiifnc in a elitgle montli ; iHuii- *^ ^'wwwwwi 

July I. — Bnowgone. 

^.—Fields quite green. 

17.— Planie at AjII frowth. 

95. — Ditto in (lower 
Attf . 9 — Froit ripa 

18.— Snow. 

Aad fhan that tinpe snow and Ice to the 9Sd of June, when they begin 

t Tbas moesM "Ate extremely tenactoas of life; and after beinM 
imgdrted, easily recover their health and vigour by molaiure. Their 
beanfinil ainieinre cannot be too much admired."— Sir J. Smith, Intr. 493. 

X ** If tb« ground in old eetabliihed botanic gardens be dug mueli 
deeper than ordinary, it ft-equently happens that species which have 
been Jong lost are reeovered, (him their aeeda being latent in the soil.**^ 

^ ** A deld that was thus ploughed up near Dunkeld, a(ler a period of 
Arty yasrs* mi. yielded a conslderHble blade of black oats wirhout sow- 
big. U eould have been only IVom the plough's bringing up to the 8ur> 
Am» seeds that had been (brmeriy too deeply lodged for genninatiaa>''— ^ 
llMid.Baeye.Oard.lM. 
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mAw wegiMkm u toon m plaotod in a copge n M soil.* 
It •fan lemaint unimiMued in blighted com, rad will grow 
ftom that as Yigoroosly as from the peifect aciad.t Bot yet, 
•kboaflh thoa abiding in vitality ni its donnant st^te te an 
indefinite length of time, such is iu delicacy of existenee 
when once roused into its living action, that it periahes lor 
ever if it be prevented from continaing its ^wth4 

This living piinciple ean sabsist in all its repiodactivc 
power in firaiutrees from one to two centuries,^ and in 
ffihem Ibr many more.|| Some of the poisons aflKset the ac- 
tivity of this principle, though they do not destroy it.ir 

But although we can ol^rve these effects, we do not 
Imow what vegetable life really is. We ean discern it to 
b0 something distinct and different from all the known 
material agencies of nature. These can excite and affect 
and assist the agency, but cannot without it do what it 
4oes, nor be what it is. We aie therefore authorised to 
deem it a peculiar sui generis principle, as distbict in plants 
from their material laws and substance as life and inaHnrt 
aninanimak. 

It is affectiUe or can be iniueneed by Ught, in ita stemt 
leaf, and flower. It turns to this the upper surfece of its 
leaves, and if they be forcibly turned from it they will 

* At the Roytl Institmion in 1830, Mr. Hoolton | irodoeed s balboas 
leot, wl)icb had been discovered in the hand of an Eg^ptiao maminy, 
WlMPt ft had niqalnad above two thousand vest*. On exposnra to the 
stmosphera it fenninated, aiid when pkaoted in esnh U giew witli grait 
rapidity.'-Joar. Roy. Inatit. No. 1. 

t Sir Joaeph Bankff, In 180ft. aowed oifhty grains oTthe nnoat blightai 
vrtieac in poca, in a hot-hottse. and had aeventy-t wo bealthftil {riaota. 

t ** Those who convey aeeds fh>m distant countries ahODld be la- 
stmeted to keep them dry ; for if they nceive any damp, auOeieiit le 
eauae an auempi at vegetaUon, they then necessarily die, beeanae the 
proeeaa, as they are aitiiaied, cannot go on.'^^^mitL^ Inirod. M. 

V An aprieoi^tree one hundred and twenty years old, waa bearing ftvlt 
sniBeism fbr say Ihiuily.— Life of L- Kamea, vol. ii. p. 73. Pear-traea 
planted in ibe time of King William were, by gradual paring away ths 
old wood and bark, covering the garden walla with new bmnehos sad 
flne flruit in 1807.— Smith, Intr. p. 30. 

II A yew-tree was in existence at Peronne, In Picardy, In 1700. whidi 
waa mentioned in the original charter fi>r building the church in 814.— 
Jfmm. of Science, No. 40, p. 419. ■• The rooec vital parts or the steal 
ef a tree are thought lo be the innermost layera of the bark, and the outfit 
■>»« tay*** "'"'**• wood.— Qnari. Jouni. Agrlc. 

Ti Thus sensitive plants lose their power of contracting, if lamtir 
water, opium, or nux vomica be applied. So they contract ftom 
phor, and do not dUate s^aUi.-<^iMtit, .lounj. Sdanoe, toI. tx. p. 
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»v«it back. Heat alone will not prodace thia 
Many cloM their flowers, and otiiers droop their 
tajee, wtai the hght departs, as if to take their sleep :+ 
and expMid them ni the morning, at various hours, accord- 
mf to tbeir epecies.! But this does not depend upon the 
«m; ft ia more tike the roosting of fowls.^ Some flowera 
fcll#w the path of the sun. The ripe ears of com, in a 
whole field, will be found during the daylight to incline to 
^J^ '****V^ *^"y "^"™ ^ * different position at 
■* . , ,!^^^ ^^ * perceptible effect in raising the 
pvmeiple of life to its germumting and floral action. Hence 
aonkl wmter will cause it to anticipate its vernal efflores. 
wnee. «one planu also discover a peculiar susceptibility 
of atmoaphencal agencies, probably to electrical influences. 
which science has not yet elucidated.il The moUona of 
the moving ^ laiiU are as yet not at all accounted fot,% 



1- i< .J^*^ *?**? P'*"** *" ' h«sted stAve : y« tbe ■lemn did not 

i^'^jr^^^»'»^r^y*Jtomthe burning fluid l«uS. ... Sirj! 

Jjr. If In • bot-bouM;, the door of which ia left ojin, we aball yet 
■Owy. And iliem iiicIlninMo that aide where the light ie, let the Sf 
eeme In whence it may."— MO. Note. ' ^^ 

rt^ T!'j*-!'**y ** •"•" *" '**• **"'"y «"<* **>• convolvulua. The lealleta of 
IBS mfiiMMa Md ibeomekea up along their common Ibot-afalk. PMny 
and TlMD}ihraiitua i^eniion the loiua of the Eunbralea aa ainking beiow 
tbe water at night, to riae above it, and expsnd iia bloaaom sa the aun 
mama — ftmHh. i». SS8, 384. • 

I FtoweraoT plaiita removed rh>m a bolter to a colder ellmate Ha* 
eloae iliair flowera at s l«ter hour Thiw, ihat which 0)>eiia in 9itfmi 
atmxwill not unfold In France and England till eight or nine, aJiiTln 
oweeen nei Ml ten ; and the flower that does not open In AfHca till 
BMa. or later, will ntM open In England at all. 

4 Tbe coovoWaliM roitior in our garden folded up ita eoroUa In Auf uat 
V^ »" tj« -nernoon, though ihe%un did not m Tin new elsh" It 

!y.:_y.^ ?'?*'V.** '''" **• ^'""^'y "nd ™»»>y- If ihe A ivrcan marigold 
aonitneas nbut after aeven In the morning, rain la «i hand. The couvol- 
vuliia anrenaie, calendula (luvialia. and the anagnllia arvenaia, or poor 

"^ V!l?*!5r*'''***' "^^ **" '^' »PProfich of raln.-L. Ene. 831. 

V Mobi gtvea the anatomy .of the aarmentaceoua plania, and aays, 

■del of them turn to the lefti nnd thia direction la not owing to the 

•etioa or ligbi, or to the appui« Tbia motion of the vrillea doea not 

arlaa ftom apInU vaasela, btu ftt»ro the Irritability of tbair cellular liaaue. 

la ibair ravolvinf. tb« vriUea turn equally every way. But ibe atlgma 

only ineve from Mow apwards, and always In oiie determiiuits wa^.*««^ 

alv.i8aO,p.Ml. ^^ 
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It it akw on* of the laws on which the TOfeloblo 
lalioii has besn constructod, that its liTing prineiplo shaD 
ha sopaiaUe from it, and shall depart from it» jiist as in 
man and brote. Here again specific ordainment visibly 
■fMMafS. Each has its appointed period of duration pe* 
MJiar to its species, and dies when that has been leachsd. 
Thus, some are only annuals, and do not sonrive the Tear; 
others are biennials, or grow up in one year and die m the 
next ; while others are perennials, or last for many years, 
rsnving every spring. The changes which take place on 
the su&tanoe of the firmest tree, when its living principle 
has left itv attest the reality and power of this energetic 
agent* which, while it abides in its organiwtion, lesiiti 
and prevents such a material dissolution** 



LETTER VII. 

Tki loeal OreatUm and gradual DiffhuUm (^Planta-^neybaHl TVmw 
and Rfmain$ qf ane^tnt Plantg in the nubterranean Strata^-^Tkmr 
Indicatunu qfthe primtval State and Vegetation of the Earth, 

When the command was issued for the vegetable king* 
dom to arise, the whole of its numerous races either ap- 
peared simultaneously in every part of 'the globe, in imme- 
diate diffusion and completion ; or they emerged on such 
particular portions only of the surface as suficed for the 
production of every species ; and from these primitive lo* 
calities were disseminated gradually and successively over 
th« rest of the earth. The sacred record does not de- 
cide or elucidate this point. It has preserved the man* 

♦ " W^D lift !■ tztf nfuistaeit, nature hMtent tlie deeompositimi. Ths 
sorfhce pr iIjm tree itovvrran with Itctians and moMm. which attiwt 
and ratstnjtae mpWtqre; ih« empty pore* imhibe it : and patretkccioa 
lUlown, TOe (ribw of ningi which floarinh on decayinc wood ttiea 
seeeleraia itM corrur>tion. Beeclee and csierpillara take up their abode 

Ennder rbe bark, and bore Inngmerable bolea in the aubeunce. Woodp 
«?.™' I ""H w °J •"'^<«' P'«"» •« a»OTf deeply, and excavate larse 



i 
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iiU kft tKeir general craatioii, and deeitred its IbUnmmit, 
boC bM not described the manner or the extent of the first 
finmatioii* Satisfied with asserting that all plants were 
lbs special and appointed creation of the same God who 
DMde the rest of our globe and the starry orbs which sniw 
loond oSf it leaves the chronology of every local vegetation 
to be investigated and ascertained by hnman inquiry and . 
patient consideration. 

If we consult our historical and geographical eommnm* 
cations on thii subject, we find that the vegetation of many 
ooootries which have been examined, and of all newlv- 
Ibnned islands that have lately arisen, has been,, and stilt 
cootinoee to be, a progressive process ; and we mav trace 
it ourselves on many pbices near our domestic residenoe* 
We see the lieheo class arise as their minute seeds de- 
scend ; and decay and reappear from new germinal matter^ 
till thirjr have formed enougn of vegetable substance for the 
eponilee of the mosses, which at their seasons of fructifi* 
eatioo float estensively in the atmosphere, to fix on and t« 
gfow Irom. These mossee in like manner vegetate and 
decay, and on their decayed remains a new vegetation of 
the same sort springs up, in like manner to die and become 
a tlueker mould for the passing seeds of other plants to 
find sufficient for their germination.'* Evenr vear thus 
pvodocee a new bed of vegetable matter, which is frequented 
Dy the seeds of new plants, and, in time, of trees, as those 
various causes which we have in a preceding I^etter eno* 
»•?«**'> bring them to the spot.t Thus, m the course 
of a few years, every new coral iiland that is made by its 
petty architects, and every volcanic one that arises is 
the sea, become, in no long time, covered with plants and 
traes.t 



*TMs pieisw may bs noilead on roofli« simI In pert on inlin'^* only 
<hs lauor htHvig perp«nJlciilsr, ibe n«w mo4ii do not miilldondy faai«Q 
OS ilMiii. but drop off to Um jrroaud. It may b« teen nKMr« vXmsiy oo 
laelliiod tlliiif ; and psnly on tbo eiwimon rooTo. Thora, if Um oxiNtW 
OMNii bo made, and b« patiently waicbed Ibr a few yeara, the p r o st as 
alos Witt be dieiincily aeen. 1 have ibund moaa u a arlae opon the do* 
saylns llcheiie. and new moaaea, of a thicker roliage, grow upnn Ibedaad 
Mauer of the (brmer onea : and the fraanee afterward appear, aa asaa 
m the deeayed fematn* had become a ao Aeleitt aoU for their farmlnaiioa. 

t Sm Vlbre. p. 199-lM. 

|«ee befbre, p. 193. NaCe^*].-M. Beanetf, who hae deacribad hia rs- 
SMI vlatt 10 savsial Pfllynaalsa islaatfa, has ihits oouced ihla ^mipsa la 
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As fegetaftioa bas thus iliMfminiitiwI itoelf in oar 
•zpenenee ftom eountiy to oountry, aad stiU oontinoes to 
4o ao ftom f^^cet where it abounde to every new sur&co 
ID wbiek k is deficientf it eeeme to be a reaa<mabie pte~ 
flompltiNit that at the epoeh of ita creation aome ainular 
ajatem waa adopted for ita difiuaion. In the appointed 
apott in the . Garden of Eden and in ita vianity, on Uke 
auited aoila, all the fiunilies of the botanical kingdom may 
have aimultaneoiialy appeared aa soon aa the order iat 
their prodociion waa expressed. All the previous prepora** 
tions having been made, they would emerge simultaneously 
to the command. One large district, or irfand, with meuB- 
tain* hill* maish, heath, and valley, would have been qnka 
sufficient for the pitmeval evolution of a suifieient number 
of every apecies. In this space, with those differences in 
the nature and elevation of the aurface, all the known 
classes of vegetation might germinate and grew. Such a 
legion appeals now in one aingle ialand witiun the torrid 
sone, where both the alpine and the equatorial herba and 
trees have been obaerved and diafriminated by the adenttfio 
botanist,* 

one of ttie CarSline groep : " k small low island, a mile and a halfia 
eircaafiManoe, it is covered with oocoanai-treee, in ▼erioaa atafee of 
graieth, wiUi other trees and shrubs. This island amy be cooildered 
as the SKcoNo stage of the formation of a coral Mand. The mioots 
loophytes first cause the coral to rise above the aurraceortbeoeean,aad 
la form a bsrrier which resisu the ftary of the wsves. On this send 
fradsally eollects; and the reeffeeeemes the resort of aquatic birds. A 
mould irraduaily eoiJects ftom the dung ofbtrds, and from the decomp^ 
ait ion of veipetables or asimals, which may by chance be thrown on it. 
Then a coconnut (Its rough outer coat protecting the germ, and render* 
tag it iatfiervieus to the salt-water), borne bv the current flnom another 
inland, is thrown on the beach, where, exposed to the eea air, it vege* 
taten and propagates Its species. This is so proliflc, that one fVuit-bsar- 
Ing tree would 0000 cover an island. Other seeds al<«o, rendered imper- 
vious to ihe water by their dense coats, are borne by the curretll. Birds, 
or esMual visiters, may add others ; and thus in the coarse of Utne a 
VKR04MT island is produced.**— Un. Senr. Journ. Ocjt. |831.' 

* If umboldl had remarked, thiit there is now upon tjie earth a geo* 
grtfihieal distribution of plants, according to its varioos climates, which 
ae distingaishes into so many zones of vegeiaiion, from the (hmen pole 
10 ihe etjaittor. When he viaiied the mountainous island of Teneriife, 
be nvreeived that its vftrious heights, which, as in all mountains, ara 
soMsr as the elevation increases, exhibited corresponding diflhrenees 
both «r plsnxii and remperaiure, which he divided into jDve aonee, each 
el«arty msrited by their respective vegetations. This foct shows, that 
at their primevAl creation, one difirlct on the earth that was warm 
Moagli at its sarthee, and bad mooiMains whtcfa rose high ooougbto 
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Fron floeh m imginafting region m this, Um Ttrioiw 
fkeU, if left to the operation of tbeir reepectWe qmilitiee» 
and of the natonl Agencies, which in the established conne 
tf Ibings are gmdoaliy acting upon them, would be pro- 
gicsiively diMeminated into e^eiy other country, accoraing 
as its varioos localities should be adapted to receive them. 
Few, if any, plants are strictlT confined to any one sons 
•r latitude on the earth. AU may grow everywhere,* 
■hhougfa in some soils and climates th^ will spraad more 
mnaeio u a ly and grow more hizuriantly than elsewhere«f 
h has been obeenred of the rocky places, whcve only the 
bwer and smaller classes of vegetable nature can subsistf 
that the seminal particles do not settle and spring up from 
•one, but yet will evolve in others. But each, as it floats 
■loog the everHDOving breeze, selects, as it were, its own 
■Died bed of nutrition, and there unlblds its efflorescence 



feMtR wlar dtmste st tbdr •emmit, was capable oTcMitaininf sll tbs 
AvOTMHior vfffiation ibai w« know of. Bomboldt tiius dtatiogviehed 
tkc ftaniM M the dUbrtnt beiftot* oTTenerfllis :— 

1. Tte aoae of vitut, wbieh nteiMto to 1500 fMt above the level ef 
ttie«. 

iKw aiv aiaoy iropleal prodaecUNWy— tbo tfa^tvee, the ylanUrin^ the 
Mfer euM, ibe bidiao /r* ^ donfe'Vntt miogtod wUb tte firuU^trfles 
eriara^t, 

Hotk elM the ettliare of the hread'Mit trees of Ot«b«lto, Om ehuuh 
WM-uvt of Um Moloecaa. the t^M-tne of AiaWa, aa4 the ceMO-ties 
ei Ibe pKifie^bas been tried witb Mieeem. 

u. Tb« MM of iMtrels embraces the woody parte of the Msod. 

Oekf, cAMfntite, wtib a graat nomber of beaaiifol evergreens, crown 
*k*bllto which l«ad to the volcano. 

ni. Ai 9M0 feet above the ees Is that xone whieb le oeeopiedby avaet 
fc*s efphict. 

tV. sad V. tfa eoveiod with alpine tovom, and berbaeeove planla, 
^'cepytacbcightii eqjui to the most tiwceessible auaunita of the Py- 



BMe — Diet. MariL Uiecov. rol. ill. p. 250. 
*The reeolt of Hnmholdt*e in 



. nqniriee e« to the ffographlcal dlettibo- 

yeef the awnocoiyledons impthBe thie tut; tar he reekooe thai they 
WW eae^xUi of the flowering plante in the eqoinoetlal regione ; ono- 
^■nb of ihoBi: in the temper«te zoiie ; and nearly one-third towerde the 
J^ehde. Than ihey acota all cUniates, but la di0bieot prepottloas 



tThaa, aeeordinf to one enamerailon, Italy le poor la eryptofanriafc 
■• !• Ibe country of legaminooii iMente ; ae Bofland la of meeeea; aad 
*«a««av|« of llchMa. The mebeo, fnweeo, end cTlievMev abeaati 
» Nonbttermany and Holland : the labiair and corymMArw. In Fraaos 
Sl^Pda ; and Om rananca ace«. pedicularw^ aeitftaM, and eraeU 
"TS. ni flavor and SwHieHand.—BvIl- Univ. 1«W. p. 4CI 4H theas 



fla«oy 
have aome of eaoh ; hot the diflbieot 
y la eoBM nglOBe than In the etheia. 
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and piodoees its niccMsor.* Aqueous plants woald in fike 
manner arise, as their seeds were waftad to watery plaoesw 
And in this way ▼egetation maj have ori^naliy spread 
iiom the district where it was floarishing, tp those which 
It had not before reached. This progressive diflusion 
would journey fu beyond the disseminating process of 
animals or man, and would so &r precede them, that long 
before they could extend their dispersing colonies aroonf 
the earth would be everywhere abundantly clothed with 
all that either could require. We infer that this was the 
primitive mode in which vegetation was spread over the 
earth, because we know th^ the largest portion of tht 
herbs and trees which any nation now po ss es ses has been 
thus successively introduced. We can trace the chnMii<rfogy, 
and date the origin, of no small part of our own insular 
vegetation ; as we can of several of our fish and animals. 
From what we know to have \tbus taken place in the later 
ages of the world, we reason op to what most probably 
occurred in its primordial times. In this diffusing process, 
the most diffusible would be the first, and the most univer- 
sally diffused ; and this truth explains the fiict, why the 
cryptogamis are in many places, both antediluvian as 
well as postdiluvian, found to have been the original vege» 
tation* 

As far as we can reason from existing phenomena, it 
would appear that vegetables do not grew upon any thing but 
vegetable matter, except the simplest cryptogamias, which 
begin the curious process on bare rocks or mineral eaith« 
and, by their decay, provide the first nutritive mould on 
which other seeds germinate. All plants have the property 
of adding to their organizi^ion carbonaceous matter. 
Whether they make it by some unknown process of their 
living principle, or separate it from the atmosphere, it is 

*In M. de Brebtanon*« Memoir on tho Vegeti^ion of Lower Nor* 
mandjr, U ia rmnarked, chut the mineraloffical nature of the noil exerelMS 
an Induanee on ihe iceographieal diiitrihution of plants. The crypioga> 
miaa iMUtiealarljr appear to prefer individual epeciee of roeka. In Uie 
secondary rormaiiona he obitenred a number of plants thai were never ' 
Aoad in tlie more ancient eartha. It ia generally beliered thai ihe nam' 
ber of the alga ie Iom coneiderable in the aeeondary roeka iIhui in ibe 
aniwioronea. The rbalaMtophvtea liorid^ea aeem to bare preferred tka 
•ak»rio9e ones ; while the Aicaeiea abound on the sutmierved Blltftf 
of Um latent ooee.— Feruaa, 9aU. Uniy. 1899, p. JT 
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emimin tfiai ihdr Mibttanoe wbUe ths^ tive^ wig their re* 
nwiiM when they diet largely contain it. Thua every de- 
cmyed vegatable ieavea a carbonaceoua mould for the nutri- 
Itoo and KTOwth of new onee.* 

It ia Itta aopointed nature of lichena to evolve their 
wgetation without a previous vegetable soil ; and thus to 
commenee the formation and depostle of the particles of car* 
bonv which are the food that all roots seek and imbibe ;t but 
aU plants, ezeeptin^ those which can thus grow on the baro 
msnenl foek, require a provided bed of vegetable matter 
for their aaeds to gfow in^ which is by this process gradually 
obtained. The whole surface of the earth, that is not a 
•nody deseri or a denuded rock of stone, has by these 
loenns beeome covered with layers of vegetable matter, in 
tha m u n ammh e additions of nearly 60So years. Every 
•pring a new growth of plants,* in their various chuses^ 
wiaea around as, and decays every autumn. Their annual 
ranaina then hMng and decomposing, mingle with the 
eaich they sprouted from, and thereby increase its power of 
Booriahing new ones. The warmer the climate, the lesa 
need appears for the simpler ones to precede, if there be 
merial cairhon or matter enough to give them the nutrition 
they require.! But in all regions, the mosses, grasses, 
hftm, and leaves, and decomposing bark and wood, have 
bean every season laying their decompounded matter in sue* 
easeive strata on the general soil, till earth has become 
strewed with the vegetable ruins and riches of almost sixty 
eantaries. In proportion as this aocumuUtion has increased, 

* BsusKOfv conceived that hie experiments proved tbatplantii, during 
dMdr growth, Msquire an additionnl qnanllty ofeertKm.— Reeh. p. SO-fts! 
** The conjotned evidence of the experlmente of Braconnoi, Shrader, and 
Emhof aerfiw to prove very clpsrly that we cannot account for the In* 
trudttciion of the const ttuents of vecetablee fVom the eoil or water with 
which they ere In coniact."— Boatock'a Phya. vol. 11. p. 368. 

* Pvtvenilent llchene are the first ptsnta that clothe ibe bare roeks 
of newly-rormed ielandn in the midst of the oeesn. Foliaecoue llebena 
Mlow theee, and then m oiieee and hepatic*. The name apecias aeam to 
W ftmnd In many difTeretit parte of the worid. Thua th« lichens of 
North America dtlTer liule tmm those of Europe.— Linda. N. 8. SS9. 
I'wo of Dm bspactca were fotind In Melville Island, In the north polar 

t Mnmhaldt remarks,—** It Is not In general by moases and lichens 
thst vegetation begins in the eountrieo near the troplce. In the Canary 
Islands, m weU as in Guinea anil in ihe reeky coasts of P»nt, the first 
vegiii^los chat prei>are the mould fbi^oiben are the stioetilsDt plants.'^- 
IIamboldt*a Ocog. dee Plantes. 
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tiie soil of every oountry has become more ftitfle ; and^e 
fiM!l stiengUieiifl the sappomtion, thai the yegiHation of 
eveiy country has proigiessWelj advanced in the mniti" 
pUctty of its species, according as its organic mould became 
thos every year more and more enlarged and fitted to t^ 
eeive and noilare the more important plants. Only plants 
with short roots can grow on a scanty soil. Its qoantily 
of vegetable moold most he augmented, before trees with 
deeper roots can largely grow, or permanently abide. They 
will germinate on almost any portion of such matter, bat 
soon perish if the earth be not sufficient for th«r increasing 
development. Hence it appears most probaUe that the first 
miraculous production of vegetation was limited to audi a 
locality as would admit of alfits species to appear; and thai 
from this commencing nursery, it was gradually disseminated 
from region to region, according to the laws and qualities of 
each individual species. The simpler cryptogamias, thtf 
lichens and mosses, would diffuse themselves on the banes 
rocks and mineral surface, to begin the first layereof carbrnia- 
eeous matter. The simple fern tribes would find in this soffi- 
dent nourishment for their evolution. Thdr remains wpuld 
enable the floating seeds of the grasses to find a congenial 
bed for their rapid growth ; and their decay would so en- 
rich the organic mould, that deeper-rooted plmits would find 
a proper beid for their nutrition, and by their multiplioaiioil 
and decay enable the larger trees to grow ; and as their 
falling leaves augmented the accumulation of the nutritive 
matter, forests of every mugiKitude would flourish upon it.* 

* Dr. Johnston mentions of tbe ash, that its winged seeds are as 
readily borne alxnit by the whids, that no tree is so oOen met with in 
ruins and upon ancient walla. It insinuates its roots Ckt into tte 
erevices of these old buildings. In like manner it fkstens upon loose 

slaty rocks, and adonis them with its verdure.— Flora of Berwick 

Tbe plane has also wings; likewise the pine, though shorter 

" Those or the ly pha, dandelion, and most or the pappoiis kind have long 
and numeroua feathers, by which they are waited every way." — Grew* 
Anat. p. 190. 

Theophrastus noticed the distant conveyance of seeds by birds.-^PIant 
I. 2. c.M. — And Pliny observes that the misseltoe was planted by then 
on trees, conceiving that iia growing powers were increased by having 
been in the animal body.— L. 16, c. 44. ..Tavemier remarked thai 
hunts fttnn other islands swallowed the ripe nutmeg, but threw it tfjp^ 
heiore digested, when it took root and produced a tree that wotild thnvs 
J««er nrom ibem than if planted by human hands. Thevenot ineniions 
iu» same fiict The Dutch were so aware of the servioea of these 



170 SACBBI> H»TOET OF THS WOBIA : 

and in mch pTopoitions and saoceMioiis as woold hmmI 
efTectually lealize their Creator*! intentions. 

This is the correct and rational position of the subject ; 
the pLiiosophicai certainty on which we may repose the 
satisfied judgment. Whether the primeval creatimi of vege- 
tation was its instantaneous and universal diffusion over all 
the gIobe> or the emergence of it only on so much of the 
■uriace as would allow every species to appear, with a 
•ubseqnent dissemination of it to every other part by 
gradual succession, still we may be sure that the same re- 
•olts would occur on either system. If the first formation 
were immediate and general, it would be but an instan- 
taneous production of the same effects as the progres- 
nve diffusion would occasion. No spot could or would 
have the whole body of all plants upon it, but every 
place would have only its suited vegetation, whether imme- 
diately or gradual. The marsh aiid the seashore and 
the hed of ue ocean would protrude those of the watery 
species ; the rock would retain the lichen ; the barren soils 
would receiTc the heath or the thistle ; the valley would 
cherish those that suit the vale ; and the mountain p o s s es s 
such as flourish best on elevated regions, as trees would 
arise in the localities fittest for their production. Eadi 
district would have at first what would grow best upon it, 
and all would begin the disseminating process as soon as 
their reproductive systems came into action. Diffunon is 
the law, and must have heen in constant (^eration from the 
first period of their being. Those parta which bad only 
the minor species of plants would have those of the higher 
classes, as soon as sufficient seasons and their decayed 
foliage had prepared a soil adapted to the germination of 
their arriving seeds. Whatever was brought or wafted 
would vegetate only there where it found a mould fitted for 
its nature ; and thus, within a century after its creation^ the 
surface of the earth would be in the same state as to its 
herbage and forests, whether they originated from a par* 
ticular locality or from a universal formation. 

It may be inferred from these considerations, that there 
is no occasion to indulge in the extravagant conjecture thi^ 
the whole globe was for countless ages occupied only by 
plants. They would precede animals in all countries, be* 
cause they diffuse themsehres much more rapidly. No 
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((iittdraped oat-travels the wind. No Mid can reacli distant 
islands, continents, or mountains fester than the n'ever- 
tiiing breeze. Nothing living multiplies more profosely 
and quickly than many of the botanic races. Hence it is 
natural that in our fossil remains vegetation should often 
be discerned where no traces of animal life occur ; and it is 
not less so that it should have pervaded, more or less, every 
region of our globe, capable of habitation, at an early 
period after the creation. 

The organic relies of our rocky masses correspond with 
the preceding- observations, or are not inconsistent with 
|hem : and to these, which are the only real evidences we 
possess of the primeval vegetation of our earth, let us now 
.direct our attention. 

The rocky masses which constitute the crust or upper 
and external substance of our eaHh, display a visible suc- 
cession and orderly formation. They lie, if viewed in their 
depth, above and below each other, although the lower are also 
found in some parts to rise up and form the mountains, as 
if they had been elevated from below ; evincing thereby an 
abruption, an emergency from a subterraneous position, and 
great concussion and dislocation.* These are the rocks oi 
the granite class, which are allowed to have been primordtalf 
and to have issued upward from the inner substance of the 
earth.f The next masses of rocks, the lowest of all known 
except the granite, are also placed among the primitive for- 
mations. The gneiss is the most prominent of these,^ and 

*** The small part of tbe bark of the globe which we are acqaainted 
with is composed of different mineral sabstances, which, considered in 
their mass, constitate rocks ; some homogeneous ; some visibly heta- 
rogenaotts. The heterogeneity is not unlimited in the number, disposi- 
tion, and relation of the parts. On the contrary, it shows in these a 
eoiistaocy which indicates that certain laws have governed these asso- 
ciations.'* 

** The differences, and especially their organic remains, prove, aa M. 
Cavier remarks, that the bark of the earth was not made by a singla 
cast ; but that the parts which compose it have been successively fonned 
or deiMsited."— Al. Brongniart. Struct, du Globe, p. 1. 

t*' Granite shows itself from the greatest known depths to an eleva- 
tion of above 1300 yards above the level of the sea; fl-om below tbe 
fneiss to the gypseous red sandstone; and in vast dikes, in many 
countries "— Al. Brong. ib. 338, 339. 

X The ONKI88 rocks are ** one of the formations most abundantly apresd 
over the globe. Some entire countries are almost wholly fbrmed of it. 
It is the most ancient stratifled rock ; below which exist masses that ara 
unknown on rocka not atratifled. The aummit of the Simplon, and most 
of tba roeks of Sweden are formed of it.**— /6. 330, 331, 833. 
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aB of tbis c1«m were epiead end errenged befoie any 
taUes or enimals eppearod. The universal abeence of all 
organic leouiine in these masses has led every mie to this 
conclusion as a sati8fiEM:tOT^ certainty.* 

But after these, organic remains begin to appear; of 
which only the vegetable ones shall be noticed in thii 
Letter. 

That vegetable remains abound in that aeries of rodu 
and masses which constitute the coal formations is iiniver- 
aallT agraed. Plants were therefore in being before the 
eoal strata originated : and it is also now the general senti- 
ment, that our coals are a transmutation of vegetable matter 
into that state, — an extended mass of mineralized peat or 
turCt But it is not so generally admitted that this was the 
period of the first evolution of the botanical kingdom. It 
nas been afl&imed that no organic remains are found in 
rocks that were anterior lo the coal formation.^ But this 
idea has been disproved by later discoveiies. Some placsi 

* The miea sUie roelu, snd tha qaanite ooeSt are, wUb tbose oigmkm, 
placed by M. Brongniart as ao clearly prior to all oifauic life, tbat Im 
calls tbem hypocoiques, or ** inferior lo all the rocka which contain or- 
ganic remains.'*— P. 387. — The limestone, and others which he notieei^ 
ere mraally placed annong the primordial rocka, and most of them hsia 
■0 AmsIIr of living subatancea. 

t De Lur*a theory on tbia ia adopted by M. Brongniart, — that they are 
Ibe turf bogn or pest moasea of the ancient world, that bad become io- 
andated by aea-water.— P. S80. .. De Lne repeats tbia idea In his last 
lettera: '*The substance of eoal waa formerly peat." — P. 155. And 
again deelaraa it to have proceeded ** fVom peat which underwent aub* 
meraion by the waters of the aea. Fooail peat differa flrom coal only is 
Ibis, that it baa not been mineralised ; and thai the strata wbieh cover 
It do not oonuin Ibrraginooa maasea ; fbr, in other respects, the eireum* 

otancea are the «am«.'>— I«ett p. 161 Marcel de Serreo eoosMen 

alao thu the vegetation of hia first or antediluvian period fermad the 
beds of coal.— Geognesie, p. SS. .. .80 Mr. Bakewell, Geology, p. 161 ; 

and Dr. Tire, Geol. p. 165 Dr. Macculloch, alao» whoso valoabla 

experiments have decided the qaeation, ascribea to coal a vegetaUs 
origin. In hia chapters on eoal, lixnite, and peat, he explains at length 
bis ideas or theory on the vegetable conversion to lignite and eoal.— 
Ged. vol. ii. p. 295-359.^ . . .*« The asme action of water which eonverta 
the vegetable into peat can produce the further change to latumeo, aa 
it does in the earth : though the lime required ia very coiisiderablo. The 
|wv>longed action of water baa effected the ultimate eltaiigo, as H has 
produced all the inferior oues ; and baa changed peat into perfeet lig- 
niti)."— A. 353. • " Thna ibe progreaa of the change can be traced from 
the yeseuble, through peat to lignite, and finally to coal."— ffr. MS. 
.. ♦ * ^* preeent, we know of no vegetable remains Ot earlier existeaoa 
tban thoae wbieh belong to the coal formation."— Parfciuson, Orysl. pu 3L 
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in England show thai the fimeatone gnmp 
contains vegetable fossils, afthongh th^ bat lucly 
It is therefore with propocty that tbe finniiilBij 
eariier than the coal, have been dialingaialied into tipo 1 
— 4hose which, by never having foanl icmi 
selves to have been anterior to all organic lifo ; 
more immediately contigDoos to the coal, in wli^ _ 
or indiciUions of plants occasionelly appear.t The 
tain limest<we now and thai exhibit than, though luc. 
quently ;t and in the sandstone of this portiaB veiy 
poitant fossil land vegetables have appeared.^ 

It is not in the coal itself that the oiganie relics of the 
old world appear, or very rarely.fl But they abound in the 
sandstone and slate beds which fonn the nsnal roofo and 
fleers of the actual mineral, and have been hitheito most 
numerously found in its shale superincumbenLf Whea 



* In the Fossil Flora now pabliflhing with so macli eaiv sad tssle by 
Mr. J. UiuUey and W. Hatton, H is staled, ** VegatsMe teaBs eccsr ia 
all the sandstone and slate beds of the coal ftmnuion ; and in many of 

the members or the subjacent limeBtooe groap.'^ — P. 15 ** Tlie liia^ 

•tone itaelf lias biiherto afforded bni few vefelable reonins : nrvothe- 
leaa, we shall have to notice in the process of this wmrfc aome beantiflll 
ezamplea, both fsom the liine«tone» of Nonhamberiand, and from tboae 
In the neighbourhood of Edinbnrgh.**^P. M. 

t M. Al. I'rongniart divides the rocks moreancicBt then the coal Into 
these two clasaes, — bypoxoiqnes, or under all living ihinga ; and epi- 

Boiques, or upon wbai have been such.— Al. Brong. Struct, p. S20 

Dr. Macculloch remarks, that **nisciae v^etsbles seesr in ths old 
schists. '*-HGeol. vol. ii. p. 297. 

t It is in the mountain limestone, transition limsfltoae.hf8 hemiiysiens 
eslcareux, that M. Al. Uroiigniart {dares his Tablesu No. ]8, consisting 
of three Oicoidee, or aea-plants ; two calamites ; a sphenbpteria, eyclop- 
tsria, and pecopteris."— Struct, p. 431, and 298, 296. 

$ *'The Cragldth Ibssil-tres, pinitea witharoi, was ** found in 1826, in 
the great quarry at Cragieitb. near Edinburgh, which we take to he in s 
ssndMtone considerably bdow the coal formation proper, perhaps even 
in the mountain liineatone group. It was 96 feet long, and 3 feet dia- 
meter at the baae. It seemv to have been a tree having an exogenous 
structure."— Lindley's Foesil Flora of G. Britain, p. 9, 13. The editors 
cannot quite decide that it belonga to the coniferous tribe. In 1831. s 
branch of a tree was found there. **Tbe concentric circle*, medullary 
nya, and piih of an exogenous tree are distinctly seen.** — lb. p. 13. 

y **The coal ItMlf very rarely retainaany maite of organic struciure.* 
— L & H- Fossil Flora, p. Ifi. 

IT ** Where ahale forms t'he roof of the workiAIe sesms of cosl, osit 
generally does, we have the most abundant display of fossils. The flhs 
particles of which they sre composed having sealed up, and retained In 
won^rAil perfection an3 beauty the most .delicsts outward forms of 
tbs rsgetable stroauie."— Fossil Flora, p. 16. 

P3 
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fludi a Toof is broken and falls, Uwy beeome mmmUnUkf 
^risibla in all their interesting abundance.* 

The piimeval vegetation thus disclosed to ns bas been 
described to be piincipally of the ci^ogamoos kind : ferns 
and fern-like plants, of the horsetail and dnb-moes tiibei^ 
with some of the palm and liliaceoos species of the mono- 
cotyledonous deseription,t besides grasses, reeds, and soo- 
ealent plants.^ These have been considered to present to 
OS the extent of the eailiest antedilovian botany.^ In thb 
enumeration, none of the higher orders of vegetation sp- 
pear,li nor any that betray a marine origin. All those which 

* ** Their prindpSI depcMlte is not in immediate eoutact with the coal, 
bvi aboot twelve or twenty inehea above it. Such is the immenac pro* 
fUsion in thia aitoation, that they eaaae aecidenta by breiddng the adha> 
•ion of the ahale-bed. and cauaing it to aeparale and Ihli. Alter an ex* 
lenaire (Ul of thia kind. It ia a curioaa aljrht to aee the roof or tlie mine 
eovered with theae vegetable (brma : aome of them of greitt beauty and 
dalicaey/'— Lindl. A. U. FoaaU Ftora, p. 16. 

t M. Marcel de SerrM conaidera tlie remaina of tlie lint period of 
vegetation to have formed the coal-beda. "They are reoMtflKabie Ibr 
their little variety ; for the aimplicity of their organiaation, and flbr the 
largeneaa of tlteir aixe. They aeem to be relbrable to two chief elaaaaa 
of the vegetable liingdom,— to the vaacular crypiogaiaea, aa the fenn, 
the boraetaila, and the dub moea tribe; and to theunoooeotyladoiia : 
but of these only a few that resemble palmasnd arboreacont etlaceoea 
planta. ' -€>eogno«iie, p. 89. 

I ^ In the argillaoeooa and bituminona alate, Ibrming the floora sad 
rooft of coal mmes, are vast coUectiona of the blaek bit wniniaed reoaiai 
of gramina, Janci, cryptogamic, and other plants ; agreeing in their 
general character with those of ancculent plants, but differing ftnm the 
recent ones Imown in Enrope by their vaat magnitude, and by the rich- 
ness of the ornamental markings which appear on their tronk."— Fsriu 
Orvct. p. 10. 

$M. Al. Brongniart*a Tablean, No. 17, givea a long list of them» of 
which the aubataiice is— "no kind of nuirine planta; all land onea.— 
Eqaisetum, or horsetails; calaraitea; 12apeciea. Of ran mi, 21 kinds 
of spbenopteris ; 9 of cyclopieris ; 1 1 of necropteris ; a glooaopicria; 46 
species of pecopteris; a lonchopteris; 5 kinds of odMitopteria; 41 of 
Bigillaria. Of marsileacea. or the pepperwort tribe, 7 apeeiea. Of the 
lypopodiacetB, or club-mosa, 10 apeciea; 2 of aelagmites; and S4 of 
lepidndendron ; 5 of lepidophyllum ; 4 of lepidostrobus; 5 of cardioeai^ 
pon ; and 8 of stigmaria; 3 palms; a canna; and 14 apeciea of Jbor 
monoootyledona."— Al. Brongn. Struct, p. 4S6.427. 

II M. Addphe Brongnian'a note on the preceding enamonaion ia,— 
"From which it results, that we have not found in the eoal formaiioa 
any planta of the claasea of the agames, the cellular cryptogames, 
phanerojnmes gymnonpRrmes, nor phaneroframes dicotyledons : while 
of about 300 known Mpecies, there are more than 180 belonirinf to iha 
n^^iS^ crypingMMB, and 90 to the phanerogSmea moooeotylcdoas.*-* 
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and fidb, Uwy beeome immediiitoi^ 





The pamtnl m^itnoa thus diacloaed to iu has been 

taba piiaripaBy af tlieefjrptogainooa land : ferns 

"^ka pbac% af ike haiaatail a^ clob-moM tribes 

af clw pafai and liliaeeoiia apaeies of the mono- 

dfrn|itiiw,t beodaa graaMs, reeds, and sue- 

4 TtiBae hne been eonaidered to present to 

af ibe eailiaat antadUovian botany.^ In tbis 

_ nana af tba higbar orders of ▼egetatton ap- 

aaj thai babtmy a oMiina origin* All thoae whkdi 

li am ia imaMdisre eoutaet wltb the coal, 
' vsiL doeb !• Uie immeiMo MO- 

, ' acddanis by breskiog iliesMa- 

«rite ikaJe-bed. and cuuing it lo aeparaic sod fall. iJler an eat- 
' I IhM aruia kta4, ii ia a cariaoa aiflil to aae the roof of the mioa 
~ Willi ckeaevaffeiahleteiM: aoaw of tbem of freat beauty aad 
.r."— UadL AH. PoaaU Ftara, p. 1«. 
t M. Mared da Sema rwo aida ra tba laaniOBor Itaa fical pariod of 
■ * ■ '« »■ •• k«f« toiMd ite ooal-bada. -They are ramarfcaUe Itar 
bttlavanaty; teibeaifli|ilieityortbeir ofsaoiaaUoo, and fir tba 
_ MBaa oftbeir aiaa. Tbey aaam to be raferafale to two chief eiaaaaa 
oftbe vaiettMe kiaffdaa^-«o the vaacular erypiannwa, aa the ftnia 
ttw bonetaila. aad ibe cslab BMMb tribe; aad to iba.aionoeoCyledaiMi 
bat af tbeae aaly a few that rf ai iwl il u aabaaaad a f botaaeaa " 
Hanta * fiw^aofiti. p Tt 
1 **Ia the sriiUaoaoQa and bimnrinoaa aiata, fenaiBff the ^ 

raoft of oaal aaaos, ara Taac eulleeiiooaof tba Mack bitaaaioixad 

or gramioa. Joaci, cryptofaniie, aad oibar plaota ; agraainf in ibair 
gaoeral character with thoae of aaeeulent plaJlta, bat diOMaf IWnb ttaa 
raoaai ooea kaown io Barape by ibatr raat inacaitiHle, and by the rieb- 
laftbe or n aa m a ia l martr i n gi which ainear on their tnuL**— Pbik. 
Bt. p. 10. 

j M. Al. Braocnlait^ Tabieaa. No. 17. givaa a loof Hat of them, af 
which the aabacaiica ia~« no kiod of aiarioe plaota; all laad ooea,— 
EqaiMfum, or boraeraUa; ealaiDiiea; 12apeelee. Of raif^n. 21 kinds 
afephMopieria; 9of cydopteria; Uoroeeropteria; achMaopieria:d* 
speeiea of pecopteria; a loocbopieria ; 5 Undaof odoo«oplcria7 dlaf 
aifiUaria. Of nwiaileaeea. or the pepperwort tribe. 7 epeefea. Of the 
lypopodiaee0. or elub-moea, 10 apeeiea; 3 of aetagmitee; and 94 af 
lepidoitendraa ; 5 of lepidophyllum ; 4 of lepidoetraboa; 6 of eanlloesib 
pon; and 8 of ■tigmana; S palma; a eanna; and 14 apeciaa of Ibar 
BiMioeotytedona.*'--AI. Brongn. Struct, p. 490. 437. 
„ JM. Addfht Brongnian*8 note on the preoeding aooneracioa ^m^— 
'*From which it reeulis, that we have not ibund in tlie caol fliiiiiaaiia 
^IJia^^* ^ ^^ elaaaea of the agamee. the cellular cfyptogamea. 
fflK^S?? »y"*"**P""»«»* "*>•' Phaiieropamaa diootyledooa : wMto 
?aiSSi^±'i^" «pecie«. there are more tluin 180 bilonaing to lbs 
2^«j^ erypiogsaiaa, and90iotbephaaara^EMsaKNioaatyliZiaai»r 
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, , the eoil ibnnadon in EogUnd are land or fireth 

water plants :* thoaa whiclriiidicate their residence in aea% 
aia in the limeatone above theai.t But as the coal strata 
hi oor northern districts have been more fully examined or 
explflvedy the scientific naturalist is compelled to enlarge 
hie ancient catalogue. Dicotyledonous plants have been 
recognised there* as we have already noticed.^ 

ife moot frequent species of vegetables in our coal mines 
ie that which is not yet definitely classed, but for the pres- 
eat ie called calamitis. From their abundance, they are 
auppoeed to have formed the most prominent feature in the 
■Met ancient flora of the world.^ ** They appear to have 
been branchinff plants, with hoUow stems, and a distinctly 
eeperated wood and bark, often many feet in length, and 
their whole sobstance so soft as to offer little or no resist- 
ance to pressure."!! From having wood and bark, they are 
now thought to be of the dicotyledonous description.^ The 
English mines furnish some curious specimens of these 
lelia of the vegetation of our earth m the days of ita 
joolht about four thousand two hundred years ago.** 

*** We tnlf Ind ihsw t«rrMtiisI, or Isenttres vecettblM. No sMI ; 
as iab of sn ortein pnivly niariiM !« cited In the eou or In the eosl roeks 

pvspariv so esilrd,^— Alex. Broiifntan, p. S80 **AlDioec all 

BtisfalMesffree on this Impoitant polnt.'*->P. 981. 

* '*TlM nufiMPlsn limeetoae which lies Immediately over the ooal Is 
vwv poor lo noeli vecetablee. Only 8 apH:iee have beeo described : all 

M, or eeo |ilaota.''-lBd. Bev. I830» No. lOS. p. 0t. In hie Tsb- 

iMO, No. 16. M. kL Rroognlart lua given the llec of these— 8 species of 

feMideo; and one foeteritee.— P. 415 He sayo that the orpnle 

SHMtoo lo this load u« to li»rer that these rocka have been ftMrned at ibs 
hauom or sea-water.— P. 2M. 

2 eae belbre. Note [^] p. ITS, and the Note []|], on (.hla nafe. 

%** Mora abundant aierna of this occur In the beda or the earbonllb- 
iwe Ibrmatlono of the aenh of England than any othcra.*'— LIndl. 
Few Plor. 49. 

n PoMll Flora, p. 90. ** Borne have anpponed theae fbaslla to havs 
beae analotooa lo reeds ; whence the name calaniltee. Adol pbe Broiig- 
Blsrt codeavoara lo mahe oat a cIom afflnliy to equlMium; but tno 
wowime of wood and bark la an objection to tbia. Nothing of this kind 
b known oKher in recent eonlaetaeen or In any endogenous or monoco* 
tyledoiioaa planta.**— f*. p. ftS. 

f TMa ** la aihetly charaeterlatle of exogenooe or dleotyledonoos 
jlssta We abould rather eofiiider ealamliea aa the remalna of aoms 
«asiyledono<u ptanta ; the affliitiy of which. If any siiat, Is stUl to be 
traced.**— L. A R. Foae. Flora, p. 53. 

** teo tbo ealamlteanodonua In the I5th and 10th platea of No. 9 of the 
FawU Flora, ttam the rooOi of FelUpg oolUery ; sad Ihs spscUaon of tbo 
tOil^ Don ite osal of Jsnow. 
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The lepldodendroM ara the moit abandant fyamki 
'^a^er the calamkes, which are found in the coal forma- 
tioni of the north of England, and are Bometimes of a larje 
size. Fragments of atems occur from 20 to 45 feet long/* 
Our identiftc hotanista have not yet ascertained to what 

Present class of vegetables they hsTe most assimilation, 
'heir stems were soft, for they have been found compressed 
into a thin plate ; they have a thin bark, and were of great 
length. They were neither trees of the pine dass, nor low 
ereeping plants, though they had some qualities of each of 
these, t 

Another plant, very similar to the last, has been seen 
in the Jarrow colliery, which has yet so much indic»- 
flon of being of a different nature as to be called a lilo- 

dendron.t 
The fossil cones, called lepidostrobi, are so like the young 

■hoots of the pinus genus, that they are considered to be 

reproductive bodies — the organs of fructification of some 

tree or plant. ^ 

The sphenophyllum erosum is a pretty figure. It is 

most analogous to ferns or coniferiBB« among recent plantSi 

but moi« nearly related to the latter than the foxmer.ll 

^Fossil Flora, p. 17. " We have ouraelves measured, In the shale Ibnm 
tof Che not of ihe Bensbam coal Mam in Jarrow colliery, an individttid 
of thiM claaa four feet and a half en bnadtk.*'— lb. 

t *' U|ton the whole, we are led to conclude that the lepModendrao 
genus was jnot exactly like dther conifers or lyoopndlacea ; but that it 
occupied an interme<fiate station between ihoee two ordera, approachiuf 

more nearly to the Utter than to the former.**— Foaail Flora, p. 81 

Platea 4. 7, 8, and IS of this valiuible work represent those flgnres of the 
l^ldodendron, flrom the abale forming the roof of the low oiaiii coal 
sssm in Felling colliery, near Newcastle-upon-Tyne.**— P. 16. 

X Foaail Flora, p. S3, plate 5, is a specimen, fh>ni the roof of the Bens- 
ham coal aeam, of the ulodendron macuM; and plate 5 exhibits one of 
the ulodendron minua, Hrom the South Shields colliery in Durhain.— 
Brongniart calls it a ^ lepidodendroii omatis^imum.**— Prodr. p. 85. 

^ They ^ are much more common in company with ferns and csls. 
mitea than with lepidodentra. Of four apeclmeiM,— in one, a singis 
Isrge cone lies smong flragments of ferns; in a aeoond. five were with s 
few indistinct casts either of a calamitea or the atalk of some large font 
leaf; in a third, there are 9 lepidonirob, with a morsel of some calsr 
mlies, and a n^gment of the leaf of aome neuropterla ; ^vhile in the 
Iborth, a eingle cone Uessmong Dragments of calamitea, and various fore 
■tsms.**— Fona. Flor. p. 37. •■ Two specimens flrom Bensbam ooal 
sssm sre giv«n in platea 10 and 11.- 

II Foes. Flora, 4l Mr. J. Lindley and Mr. Button baVe. for the reiH 
Boas Uisy sddoos^ **searesly soy doobc that it wss oos oTtheas fiaata 



wmam thb cksatiom to thb vklvox. 177 

ThOTV tn ierenl othen, wlueh hsve bMB denomuMiad 
Mtiuybjlliiii. One kind luw fone nmiliirity to • eala* 
aita. lu 9tem was cyiindricslf with intermrdis tbout 
twiee •« bfosd mm kmg, with vertieiUAte learety and a bttik 
«f cooMderabla thiduic— in proportion to the whole diaoie* 
ler.* The bechera g;randie <tiflers from theae by ita tumid 
Joint and deeply but widely farrowed atem.t 

The Ibaail treea ealled pinitea, of the conilSnrs, or mne 
ciaaa» alao oeeiir. One of the moat ramaifcable of theae 
waa Ibtind 72 feet in length, in a grindatone quarry near 
Kewea8tle.t Another, in Cragleith quarry, waa but half 
thia lenath.^ In general, it ta the impreaaiona left by the 
pe ri abe d vegetablea on the maaa that enveloped, which are 
eftener met with than the planta theniaehrea.li But all 
each ornnie remaina are only oceaaional or partial aped* 
Bene of the antedUumn regetation. The greet body of 
thie exiata in the extended c^ itaelf. In that it haa been 
eempreaaed, eonveited, and mineralized, till it haa loat all 
traeae of tfta primeval figure and aubatance, and haa be- 



ta ifea andaar woiM, igpnajirttd fte aiaa tribe of laodom 
—A. a. 44.. .. .n la ** very rwe ta ibe etaie abeva ilie Dw ie t iei a 
mJ'—r. 41 Bat beaotUtal epeetaieae of it hav« beea fouMi 

wber*. b le flgared ta plete IS. 

PomU pi. 4». ^The only Inference that ean be oiMy drawn 




. flM tbe plant wae iio( eodoffeno«e.*--i;b. 4e.... .Tliie wee a«eva» 
■fejrtlHee raberenlaia. alale 14. The aet. crandie, ta plaiee IS and 19, 
lapiafn ca have beea a plant ofeonelderable efxe, with naneroae vovw 
Mlaic brenebee and ▼. eebataie leave* arleinf Ama nodi, very mnota 
fiaoi eaeb et ber. It may be eontpared with eatemitee. ftmn wUrh it 
aaly diTere ta bavfng ita biaoebee ^9rj Impertbetly tbrrowed."— /*. a 
M . . .Tbe l0Ui idatele *" an aet Umfiroita, dUTerinf apedlleaUy ftom tea 
lot In ibe muen creeter lenftta of lie leevee."— M. 
t tee U ta the lltb plate of the Poaell Flora. 
Ai Wideopen, near Oorforth. ^'Ita bed Is ceoeidaiad ana of the 



Mabeat membere of the coal AKaiatlon. It lay nearly at rf cht anglea 
wtfb the dip of tbe ebale. The direetion waa nearly nortft'eaet end 
b'weet. It tapered cndaally ftom tbe buttom, wbieta wee Aor ftet 
iacbee ta the tin, wbieb wm eighteen Inebee ta brendth. A thicks 
ef thirty Aet of eolid etone had been worted away betbre It waa 
pvorad." PaaMi Flora, p. fl, plate l»toaetiikl8ffnfpreaioiatiaa era 
paitiea of it« 



t«eebeiM«.l<loteC4),p.l71, . _ ^ ^ 

ThM, '•aMay impreeelene of calaodlea oecar ta the •aadateoa of 
fheaaarry.'—PeeeU Flora, p. ». • "In many of tiw ee n de t o ne e, ai* 
^ >. it ie on l2 the targe aad etreajgty* 

loft iheee rarme iaipraaeed apoa tha 



tl 

ladividaato which have left 



laagh^ratood OMchanleal depoelte of iheee roeka; whoa ibeir baifc or 
aMrcaaiieata MMialty CMiMleaBVofied tam a tea oeaL'^A. ». !*• 
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eome a wid»-«prMd dims of emrbonacecnM wid infltmnaWa 
nmtter, long reMrvedi and now diackiMd for luiinaa lue 
and comfort.* 

There i« nothing in these primeval plants that dieeovers 
a system of vegetable nature or structure in the leost con- 
trary to our own. Some no longer exist ; but of many of 
these we now have species which are analogous to tbem.t 
The more we know of the less-frequented parts of our 
present globe« the more exact similarities we are finding to 
tbem.t The great and marking diflTerence seems rather to 
be, the enormous size to which what are common plants 
with us the antediluvian ones appear to have seached. It 
is in their superior magnitude to ours that they present to 
ns a state or botanical nature so far different from them ; 
not in configuration, organisation, or essential economy. 
Kindred likenesses, though not identity, are still the accoio- 
panying features.^ 

Assuming, with the ablest geologists who have most com- 
bined botanical with mineralogical knowledge, that vegeta* 

*It laiMM ImpitrtwMs thsi tbs eosi bsds to •vsir eonntry rt p t wws t le 
us wb«i« lbs enlrf looslltiM and exuberniiM of tM primevsl vcgccsUoa 
wsrt stoutto. Wberever ibey occur, tber* w« msy vnmimtt thm tnei«Dt 
pisiiia ware proniaely abound! n( whan tba tranarorming estaairopbe 
estna «|Mm tham. A delef a olftra oaiural eauaea fo oa for tbis deairoa- 
tiva bot ttUtsisialy oaaAil cbanga. Tba great torranu of minglad asnh 
sml waiar, wbieto at ibat pariodmtiat bava baan rolliug arouod, aa ibcy 
paured and aalilad an iba iirimltiva vallava and plalaa, would prodsas 
Ibai praaaure, molafurv, axelHaion of air, aoolliiad modaraia warrotb, 
and aandy att|iarlneumbanta, wbieb appaar to bsra baan tba produdsg 
aaaaaa, aa ttaay would now ba, tor aonvartfog plsnla sad wood faio 



t «• In tbA mtddia of tba ftrma wbieb aaem no longar to axial, wo Us* 
aovar in a graat numbar oribam aimilitudaa to tboao wbieh ebsrsetsrfse 
oer preaant raeaa.''~M. da BerrM, Oaogn. Int. xiv. 

t ** Tba mimbar of apaciaa conaidared aa loat ia dlminiablng avory 
day ; wbila tboaa of tba fbaall liind wbieb are analogoua lo our oxiating 
laeaa are aontiottaiiy aug maniing, in preportton aa wa battar know ibe 
vsriona produatfooa of distant cAoniriaa, and aran of our own ragioa." 
— /*. XV, 

f ** Tba apaeiao wbieb wa look upon sa deatroyad do not diflTer mom 
tnm tboaa wa bavo «nd aae. than tboaa which live in New-Holfauid, 
IKmi tba nativaa of our old continent ''--Ila Sanaa, a, xv. 

Tba nrinwa iMaeHminationa oT Mr. J. Lindlay aiui Mr. W. Huuoa, to 
fhair FoaafI Piora, da tba bighaat eradit to ihair ac(anil/ie exactneaa and 
lova oftba praeiaa truth minufaly aaeartainad -, but fhay fully abow bow 
mneb alike tba things often are wbieb tbav diatinguiKb A-ooi each otbar. 
2iJ?!!!l.*'lt^ ^*^ '**• <*i»»nc«» aareftiily marked by f b«m did sot 
eOeo aisfia ito uotiaaoT Adolpba Bnwgoisrt sod other sUe ostaralJMa. 
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lioe peeodfld all uiinal b«lnpf,* jutt at Moms has sUtedy 
we nave abo to oKserve, that if we judge of the primordial 
plant* from ■mne of the specimens in our downward exca* 
vatioRti our first impression wilf be that they were of a gi- 
gantie eharacter. These certainly display dimensions 
which &r transcend any of the same species which are now 
apoB oar globe. Ferns as large as our tallest trees, and 
moss-tike plants, equalling the size of the timber of our 
forests, t dispose us to look upon the primeval world as an 
anterior counterpart to that kingdom of Brobdignag, which 
Swift imagined as a satirical possibility. It is true that on 
oar present earth we 6nd the moderate herbaceous plants 
of our temperate climate to attain extraordinary magnitude 
in the torrid sone4 Ferns there become arborescent.^ 
Reeds rise in the hot regions of North America in vast 
masses. It Some weeds of the same parts are extravaj^ntly 
high-Y Water-plants also attain there an unusual size ;** 

* to tiM opinion of M. Adolpbs Brongniart and of his rarfewer, ** The 
aad^utty of fb« fbrmations in which Ihe vef«iablM of Ihis, th« llr«t 
pwM, srv fband, prove, what we might admit A priori, thai llfti began 
oe ttw asnJi by lbs vefaubte kingdom."— Bull. Ilniv. 1899, p. 3. 

tM.de Serree, p. 19. 

t ** The plants or the three Ibmlltea of the fltma, the elub-moaa, and His 
horeetaila aequira alwaya a eixe 40 much the larger as the climate in 
wbirb ihey grow ia hotter. They are nowhere so hot at in the n*glon« 
wbtrb are bmh hot and wet, aa thoee of equinoctial America and the 
Wi«B of the Aalan archipelago."— Ad. Broiig. Bull. ITnlr. 18^, p. 8. 

M. Srrrea, 13. ^ . ^. . 

% Many of oar voyagers and trareUera have remarked this circtim- 
stanre in the Polyneeian seas, ferna asaamlng the size and character 
oftrveM. 

fl ** The cane-brake ia a awamn nUed with arnndo gtnntea. It grows 
an the lower eoureee of the Mieeimippi, Arkanfliis, ari(f Rod River, flnom 
flAcvn to ibiny feet in height, in equidistant Joints |ierffect! v straight, and 
aJsMMi a compact maaa. The amalleat sparrow would find it dlfflenU 
to Ay among it : with its ten thounand stems rising almost oontignous 
IS earh other, and the imperviona roof of verdure ir forma at top, It has 
the aapect of being a aoiid layer of vegetation.**— Flint's Oeog. of West. 
Hfatiw, vol. I. p. 80. Wilson also mentions morasses covered with reeds 
ten f'cct high. 

H " The weed stramonium is in a great part of the wertem eoantrjr. 
On the ncbi^et bottom* ii grows flOeen feet In height, and of a size and 
roinn«ef neas to turn away canle.**— N. Amer. Rrv. No. 64, P- W- • • • • 
Wileon, in bia Ornithology, dencnben the mouea on the I^-encas limbs of 
the cyprsMOa as bwlng from two to ten (bet long, and hanging down iB 
such uosntlties that flfly men might conceal ihemwlves In one tree. 

•• ** Among the following aqtintic planta, one fbr magntflcenes and 
beentv ala.id^ unrivaileH, the nymphira nolumbo. Wc h«ve seen It of 
Ibe gfeatcHi aite and apleodour on the lakea of the Arkanaas. It rlses^ 
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MtbUtle* spread in mmilar largeneM of proportkm, anl 
clover likewiie, over the (HonpM near La Plata.* Man* 

Stds and cbamomite are not in leea ratio of dimenmons in 
B north of Africa, t Weeds are also still ^gantic in the 
Asiatic seas4 But it is stated by men of science, thai tfacr 
primeval plants far exceeded these large dimensions ;^ that 
ferns of toe ancient world were double the siaBe of our top* 
rid ones ;|| and that its horsetails and club-moss were still 
more ffigantically aggrandized.^ It also appears that the 
same Kind of vegetables are now more numerous in the 
islands of the torrid zone than on the continent ; and 
among these the ferns, and their kindred familiea, peciF 
liarly preponderate.*^* From these eircumstancea it is in* 
ftnisd, that the antediluvian vejgetation grew in a climate 
more hot and moist than that ofthe eqoinoctiai regions and 

ftmn s root like s esbbtfe-atomp, in the water, from tliree to tea IM^ 
Tbe largeit leave* are ofihe else or a ittraaol.''~Ftlm, 1. p. 89. 

* Mr. Head, in hia Joaraey throngb tbe pampas, mentions |riainso# 
tbiatlea ten feet high. Mr. Beaumont, in his Travela in Baenos Ayres^ 
speaka alao of "* fbreata of thistlett like underwood, used flw fM. We 
find dover powing ao high, that men and cattle, paaeing fhroogb, eannsf 
see each other."— P. Ui. 

t Captain Beechey aaya of tbe rains of tbe aneient Ptolomeia, " The 
greater part of the town was thickly overgrown with wild marigoMs 
and chamomlie to the height of four or five flBet."— Trav. in N. AMca. 

t *' Tbe Aicua pyrifcrua of Linnsna la, after the calamos mdentioav 
the lonreMl of vegetables. It reachea a height of 300 feet. Tbe ftacas 
buecindalia st the Cape is not so long, but floating on tbe vtraier, tt be- 
oomes the abode of aquatic birda.'*~Bu]|. Univ. 1830, p. 437.. . .Dr. Met^ 
fena deaeribes many gigantic Aici which be aaw. In tbe envlrono sf 
niuiak, the leaves of the fucus esculentns often attain tbe aixe of tboas 
of a banana. The sea had hrooght into Valpnralao Bay nnany gisaatle 
Itaci, which the poor used for food. Tbe fticua dathnis covered tbe saa 
near Unalasca.—Bull. Univ. 1830, p. 356. 

^ <' They preaent a develo)nnent, a largeneaa, and a fbroe of vegstarlsv 
superi(M' even to what the tame famUie* acquire in oar eqnaloris^ 
rofiona."— Ad. Brongn. ib. 

11 M. Ad. BrongiiTart'a atatement ia, that **The artoreseeni fbros, 
thongh analocous in aome renpecta to thoae which now grow only fn tbs 
torrid zone, riae to a height double to that which tbe tallent attain tbsis. 
They are forty and fifty foet high ; while oara never exceed twenty or 
•wenty-flve foet at the utmost, and the largeat number only riae to dclit 
or ten."— i>. 7. 

IT *' Tbe lyeopodea (clab-nwaa) and eqoiaetacAea (horsetalta) srs new 
only herbaceoua plants, or at moot like shrubs but a few foet high : bat 
among tbe plania of the coal formation, the horsetails of the Mlaailts 
ffJI!?!w ** 'i^n.ton to fifteen foet or more j and the eInb-mooMa, wbiel» 
fotro ^^^jl^l^^^*^"'*^*^!^ are sUty or aeventy foet la lie>fltt.>^— ik 7, 
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0f Polynesia ;* and rather in scattered islands in the mid* 
die of a spacious ocean, than on a large continent. t The 
tendeney of the latter idea would be to induce us to think 
that the antediluvian world partook very much of this insu- 
lar character.! 

There is much probability in these hypothetical dedue* 
tions ; but we can as yet only receive them as ingenious 
inferences from the facts of our present knowledge, rather 
comparative than direct. Further observations will either 
confirm or invalidate them. For these let us wait, without 
confounding conjecture with certainty. In the mean time 
we may remark, that the causes from which the unuqual 
enlargement of plants arise are not yet sufficiently under- 
stood. Many now become greatly aggrandized even in the 
temperate zones.^ 

But there seems to be no reason for declining to adopt 
the supposition already mentioned, that the coal formation 
contains the destroyed masses of the earliest vegetation} in 

* Ad. Broogn. p. 8. 

t ** If settiered islss existed in tbe middle oTs vast ocean, wttTtoat any 
Isrfle oontlneni, their 0ora would have (he eharacter of the flora of this 
Ant period ofvegviaiton, as to tbe numeneal relatioi} of tbe plants to 
eaeii oMwr.**— Ad. Brengit. p^ 8. 

X ** Thsie two consideniuons, of the nunwrleal, relation and slse, eom^ 
^red with what Is now seen on the earth, iiidoce us to think thai at the 
saal fbrtnation, 

** 1. Tbe rnicovered earfhee of the earth ftnrmed only Isles or aroh^ 
pelafMs in the middle of a vast eea withorn large coniinento. 

**l That the temperature of these Islea was much hifber tban tlml 
of any part of the present eanh : 

** And as the fiMMil vegetation of the Anrt period preaento eTerywbera 
acarty the aame eharactera, we would infer that this higher lemperaturs 
«aa morv uniformly spread over all the surflice of tbe ilobe.''~/ft. p. 9& 

But when this idea is presaed to repreaeni the ocean ss *' sn Immenss 
sea oT hoi water," our cautious reason cannot but pauae, end dedine le 
aanciioii a notion which hue ihe anpect or much extravagance. 

^ Thou* as Mr. O. Burnett mentioned, ** meadow clover though hot 
twelve inehee hi UaOrdinary height, enm*timea reacbee to Ibor fbet. The 
pea trivuiiis bae been (bund ren Aiet long ; and hor<w-ctaestnnt leaves 
twsniy-twa inches acroea. The florin graius on barren aoMa and the 
■eMhore,seldom exceeds four inches in height ; but Dr. Maton rolt«;ted 
Sfwcimenn noemi feel long at On'besfon. .. In a fbrtlle noil It will pr^ 
duoe 18.000 \h». weight of hay |ier acrp."— Qnart. Jo. 8c. No. 10, p 161. 
... .80 Dr. Ilooher remarfca of* our pre«eni willow* and osiers. The 
Isricr kind«, which are. mtK ofthM inoM rapid growth, yield limber, and 
exceed 00 feM In bright ; while the lea«t of them, which grows st the 
summit of our Righiand nvmniainM, can Mcarcoly be said to one above the 
surthes of the sail la. which it vegi^tiitos."— Uuoker's Brit. Floia, p^ 41t» 
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the places where it ooenn ; lince De Lnp'e klea, that coal 
la bat the mineralized peat of the primeval world, ia 
admitted or adopted by the most intelligent geolog^ts.* 
l*he present formation of turf corroborates this theory .f 

On the rocks whose masses destroyed the iirst planta, 
and remained upon them, the next vegetation would of 
course appear. This seems to have been marine plants ; 
which imply that the waters of the sea were then inundat- 
ing the land. The beds containinj^ this are the maghesian 
iimestone and the new red sandstonct 

As later rocks, in that period of couvulsion and agitation, 
formed on the preceding masses, another vegetation ap- 
pears. In these newer strata, from the lias to the chalk, 
remains of plants of a somewhat different kind from the 
primeval are found. Some of these plants have been 
thought to possess more complicated organization than the 
former, and to be more similar to those which now arise 
from the ground.^ The larger dimensions disappear, and 
the lycades and coniferao occur; both of the gymno- 
sperms tribe. |i Though distinct plants from the prior ones, 



* M. Ad. Brongnlart thinks the ccHd dep6ta to be vast tarf or peat 
t>oge, very different from our preeent onee, (Vom the nature of ibeir 
vegetables, and the eljtnate under which they were formed, but cam- 
poied, like them, of the detritus of Tegctabtes, wbieb bad grown on (hia 
lower and more humid mil. ** The beds of ibe ancient tourMeres have 
been buried by a depoeil e of bedif of aandetone or clay. 'I'hese turf-beds 
must have been reproduced in several successions, to have formed so 
many beds of coal as compose one and the same coal fbrmation. They 
have been completely cover»d ; and the vegetation from which they 
originated has been destroyed by some great catastrophe, roiitempon- 
neous with the ejection of the porphyries, which, in many places, cover 
the coal fbrmations." Ferussac, Bull. Univ 1829, p. 10 

t M. Uaa, in his Essay on the Turf in Germany, conclude^ that for 
the turf to form, there must be these three circumstances:—!. The 
vegetable fibres should be under waier, or constantly moistened at the 
surface. 8. The air should be excluded. 3. The temperature should be 
in general low ; the mean under 16*' lleaurour.— Bull. Univ. 1830, p. 5MXI. 

f Al. Brongn. Struct. 249-2A3. 

^ Bull. Univ. p.. 2 10. '' Alex. Brongniart ennmeraies the plants of ths 
Has and keuper rocks as equisetum, glos8opieris,peeopieris,cloiho|rieriSr 
tsmopieris, marantoidea, lyco|)odJies, cnlroites, mantalia, vid se^a 
kinds of cycad^es;**-— Struct, p. 430. 

tl Lindney, Nat. Syst. 245. • . • Dr. Sprengel thinks that the cycad^es 
Ibrni tbe passage flrom the palms to the ferns. He remarks, thnt in Ibe 
Ibssils of Ibe red sandKtone and the {lorpbyry the ferns predominate 
over the monocotyleioiis, but thai tbe contrary prevails iii^ tbe most IW' 
esot fonaatiMis.— BoU. Univ. 1880, p. 4M 
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Iwve been alio naniad io^ de mdjmfiit wip < ii e m. » *nh 
period U eMeniially characterized by the general piesAnee 
of dicoivledoiii^ which from that time acquire a lemaikabie 
inedomuiaiice in number over all the others. The fm»poi^ 
tion to each other of all the vegetables then on the elohe 
waa much the same as it is now ; and as the plants diiler 
little from ours, they do not indieate any dissimilarity 
between the climates of that remote period and of the 
preseot.t 

« All this last vegetati<m, taken in the whole, waa eom- 
posed« like that which now covers our surliioe, with numer- 
ous and very varied plants; analogous in their families and 
genera to those wluch are still subsisting mi it. Thttr 
great classes are the same in their numerical relations. The 
aicotyledons were at least, as now, four or five times more 
numerous than the monocotyledons. Only a few traces of 
ferns, hMsetails, and mosses appeared ; and the agames are 
•nJT represented there by various species of sea plants.**! 

In this view, the vegetation of the various countries whose 

* Berrea, p. M. 

t Serres, p. 36, 97. " This snalogy between tbe deMroved veffetatioa 
and ihe preeent one le psrtieularljr sirikinK, when we see tbo rvmatne sT 
tte drat in the moet raeeni bede of the tertiary formatione. It is muoli 
tbe aame In the lower bedM, where every tbinf is oonfimiuble to our 
vegetation, except aome liuniliea now pecoliar lo the hot eoontriea *— A. 

f M. de Serrea, p. S7. Thia gentleman thna aama up hia review oT the 
llirae perioda of tbe foaail, or primitiTe, or antedilovian vegetation -— 

" The lat period ia eaMnlially cbaraeterlzed hy the namerical pn- 
dnminance of the vaacnlar cryptogamea, and by their large dimenaione. 
The flora of tbia period approoehea the vegetation of the amall ialaods 
situated between the tropica, and at a great diatanee ftnin the continent. 

" The Sd era, in which the vaacular cryptogamea are at first in equal 
number with tbe phanerogamea gymnoapermea, cloaea by the predomi- 
nance of the latter, and by the appearance of the cyead«ea. It ia dia- 
tinguiahed in all ita aucceaAoiia by tbe amaller aize of the eryntocamea. 
Thua the flora of ihia epoch preaenta aome of the eharactera of the 
vegeUtion of great iaianda and of the aeaahorea. 

"Ihe 3d period, the moat recent of all, exhlblta, fbr tbe flrat time, 
tne vegetablea of all claaaea which are tiow growing ; among which M 
at praaeni, tbe dicotyledona are tbe moat nomerouj* ; then the monoeo- 
Ifledona, the phanerogamea gymnoapermea: and in the iaat rank, the 
^ryptogamea and the agamea. The flora of tbia era ia anatociNia lo tbs 
vegetation of temperate oontinenta ; and eapecially of tbe larce fbreata af 
Burope and of North America. ».»••. 

* J1??***J' ^ Pny»*« of the vegetation of the earth, which we havu 
JaoMi afler the obaerrationa of H. Adolpbe Brongnlart, with a aliftt 

SSi SSi'tiie2J!2^.7£!' "^ "^ '^^^^ "^ »>«»«» -^ 
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remains have heen explored, which are chiefly the European 
TTgions, is represented to have been chronologically pro- 
pessive. ** At first limited to two principal classes, it aner- 
waid presents three ; and, later, five.*' The first plants 
are the most simple ; the subsequent ones display a more 
complicated structure.* But it is now certain, from the 
latest discoveries of English mineralogists, that what are 
thus called subsequent weie in contemporaiy existence 
with the simpler. 

Vegetables with woody fibres in the centre of their 
tranks have been found in the new red sandstone that lies 
opon the coal sandstone in the Cold-stream rocks, near 
tne Tweed, in Derwi(*kshire. They appear to be dicotyle- 
dons, t This fact proves, in addition to those noticed in 
die poeeeding part of this Letter, that although this class of 
▼egKables are not in every coal district, yet that, at the era 
of thetr formation, such plants were existing on the earth, 
and are actually visible in several rocks, and therefore that 
they were not die creation of a subsequent age ; for if one 
be mund to exist, it overthrows the assumption of a later na- 
tivity. This fact destroys the theory that simple plants first 
appear and live for ages, and that then less simple ones arise 
Irom them, and that in future centuries the more perfect 
eome into being. There i4 no science in a theory of this 
sort, because nothing is more certain in nature than that 
every plant is the product of a specific organization, and 
only of that, and never changes into any other. ^ A rose 
may be improved firom the simple corolla of the wild brier 
to the rich and numerous one of the cultivated rose. This 
is bat like a cradle child nourished into the vigorous man. 

* M. Soms, p. 90. 

t Mr. Wirlum him dmcribed these roAs and plmtits in the Annals of 
PhilOMpliy. Jttty 1830. from the cot at l^niiol BraM : '* All the plaiils 
an lo a *ery irregular penitkm. By dividinc the minks of eome on a 
pscsUar plao, be has dlacovered their irenera. They cannot be vascular 
crypiofamfts, because they contain ligneous fibres In the middle of the 
tninks. They are not ronnneotvledons, because the woody perls ara not 
coiapoood or bundles diseominaied in the p«renchymaious texture, whlcll 
tea noi prevail In thein. They hsve a medullary siructure -radiated, 
Bod appear to be diroivlndoiis. Thene fruiiks are bent and flattened 
They have rotted, and ihelr decom{io«ed part* have been replaced. Ths 
hi(toe«t part ofihc trunk wan four feet round, and the lower six. M. 
Ad. Broiiftiian ihervibrr err«d in lutyinc that only ^raMrnlar eryptogames 
la ibe eoal formatlooa.**— Boll. Untv. Aug. 1830, p. 308. 

Q2 



But oo voie can bj aitjr ait, areferliM been faj any mtmd 
effort, tiaasforaied into a caznation ; neither has a crjpu^ 
came ever enlarged into a monocotyledoDt nor that into • 
dicotyledon ; or» in other woida, no moae has become afield 
of wheat ; nor haa com ever changed itaelf into a forest of 
dm and oak. The hjnpothesia, therefore, of nature progres s " 
ing gradoallj from the simple to the compKcate^ has no 
fiMudation in anj visible faet» ' No lichen has ever changed 
into a moss, or s moss into a fern, or a fern into com, or 
com into a forest tvee. Each plant only reproduces iu own 
qiecies, and never any other. Nor can it be more difficult 
to Omnipotence to produce a fern than a lichen, or a pine 
than a moss. Whenever it operates i>y progression, it does 
not use this process because it could not act instantane- 
eosly ; but becasse the gradation is a fitter means for its 
great purposes Uian immediate completion. But though 
vegetable dissemination is a progressive event, its sucoes- 
•ions are very rapid : instead of ages being required to re- 
volve before the larger productions arise, a single one 
would suffice to clothe the most barren coral or ejected lava 
with no small proportion of a vigorous and varied vegetation. 
AU the erring theories that have been unsuccessfully 
started to which we have alluded are, too often, the vain 
attempts to account for the formation of all things without 
a Creator. Such efforts must always fiiil ; as no causation 
but his own will ever be found sufficient for the effisets that 
are around us, in the calm judgment of the truly philoso- 
phizing inquirer. 

If therefore it had been true, that nothing but ferns and 
mosses were in being where the coal masses were formed 
from them, this fact would only show that other vegetation 
had not at that time become disseminated into those parts. 
It does not prove that other plants had not then been 
created, nor that they were not at that time elaewhere 
existing. The corveet conclusion from such a fact would 
only have been, that the seeds of other plants had not 
before that time reached these places ; for, the largest por- 
tion of the surfece of the earth has not the coal formations. 
** The coal series is situated between the older and the newer 
Bad sandstones."* " The British Islands possess one c^ 

* lir, Maoc«U«di*s OeoL vol. U. p 803. 
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Qm OMtt «itoiimv» deporitet of coal yet ditcoyend.*** But 
thoagli it eziaU more largely than is known, yet it has not 
heen hitherto foand very eztengively in Europe. So many 
dietricts and countries are without it, that we are not 
eotiiled even to infer that what occurs in coal-nunes is 
■aflieient to indicate that no other vegetation was then in 
the rest of the world than what appears in them. The 
trae reasoning would stand thus, if only cryptogamias had 
been traced in them ; but the discovery that some of the 
most perfect plants have been also found in or near them 
eompels us in sound reasoning to conclude, that the per- 
fect plants were then created, and were then existing on 
earth, as well as what are deemed the simpler and less 
complicated. Thus the hypothesis of a gradual formation 
from affe to age, of the higher and of the lower, is untena* 
ble ana unscientific. 

These reflections lead us to what seems to be the true 
pUlooophy on the subject, which will always be the com- 
panion and the representative of the actual reality. The 
ori^al creation or all the classes of plants at the period of 
their first formation would be in those places where they 
were first meant to appear and to vegetate. From these 
regions they would be gradually disseminated to all the 
other parts, at successive periods, according as the moving 
agencies of nature should disperse them around. 

In this view, it is exactly congruous with the laws of 
botanical nature, that the ciyptogamic tribes should first 
appear in those soils which had none before, because the 
seeds of these are the tightest ; float easiest on the air ; are 
the most numerous ; and can be transported by the winds 
and air to the farthest distances. Here, generally, the) 
are wafted invisibly in the air, and always settle from it or 
whatever is damp, to begin their vegetation, because tb 
moisture peculiarly suits tneir germination. We daily see 
frea the liltle moss and mould and lichens which arise on 
our books and in our doseta, and on all damp stones, walks, 
and places, that the number of the seeds produced by the 
ayptogamic kind ez«eed all that we should suppose before 
tbie foet had been aseertained.t 

• Dr. Msfeallosh** QmI. vot. 11 p SOB. 

1 Tte tattft tribt give w a eartoun Instsnee of ths ImmsnM intt1it|itl- 
staysriMrsMBlaslprodoetloos. Prtss Mys of ihelr sponitas or r "- 
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There aeeiDi to be much force in the reasoning, »nd xnadk 
nrobability in the conclusion, that the first stale of our habi- 
table lands was that of small islands amid a mass of sur- 
rounding seas. This is not inconsistent with the Mosaic ao- 
eount. That records the order for the water* to confjrregate 
into one place, and for dry land to appear ; but does not ^O" 
graphically describe or delineate the one. or the other* 
Vegetation was immediately afterward ordered to Arise, 
fp the recession of the waters, it is very likely that the higher 
grounUs-^-the mountain regions certainly — would at iSrst 
be like islands ; so many summits emerging into dry land 
as the waters sank or rolled off. On such islanxls as were 
first uncovered, the general vegetation would appear ; and 
from these would disseminate to others, as they became 
freed from their aqueous incumbent. On these later dry 
l«nds the boating seeds would settle as they were wafted 
towanls them : and the vegetation* which now b seen to 
arise first on new«formed islands is precisely of that char- 
acter, which th# coal masses show to have first been dif« 
fused in their localities in the primordial times.* The 
ancient vegetation of this sort having been^ »o abundant, 
the deduction seems re;$8onable that the soil and climate 
where it grew were hot and moist, and therefore insular; 
because it is in islands of the torrid zone that the same 
kinds of planU are most predominating in ogr present 
d^ys ; and no general continent would have had so moist 
an atjoosphere as these exuberant lerns and mosses xe> 

<<Tta«lr stionilM fe so Inflnlte. that in a single individual of redcaterii 
maxima I haire eounted above 10,000.000 ; they are an aubtile. that they 
are scarcely yimble to the imlced eye, and often reeemble thin 9nio%e; lo 
light, raiHed perhaps by evaporation into the atmosphere ; and diHperwd 
In no many ways by the attraetion of the aan, by insects, wind, elasticity, 
and adheition, that it is difflcnit to conceive a place fh>m which they can 
be exclnded."— Mnds. Nat. Syst. 33$. 

* 00 D'Urville found, and has noticed. " Pulverulent liehens are tiM 
first plants that clothe the bare rocks of newly-formed islands in the 
midst or the oe(«n ; foiiaceous Uehens ibllow ibeae, and then moases ssd 
hepaiwe.'*— Ann, Science, vol. vi. p, M. 

" MosBBR are found in aii parts of the world where the atmosplheie is 
J^jsmid. They are among the first ▼egetables that clothe the soil witk 
VBTliin in newly-formed countries. The first green crust upon the cin- 
ders (NT As'-ension was minute mnsnes. They f Tm more than a quarter 
of the wliole flora of Melville Island ; and the black and li/eleas soil of 
New.Shetlwid is covered with specks of m os noa struggtiac tot esjsisiica* 
^Mi'JUfidsey, Nj^t. Syst. 3SM,:^33t 
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our own in Hi general appeatance and dimeBsiana, altboagh 
with theae extraordinary exceptiona. It ia now believed 
that the intereating arboriaationa which are adaaired in 
agatea and chakedonies often come from foeail conferva.* 
If BO, the ancient confervas were not larger than those of 
«ar oidinary ponds, for their siliceous imprisoned ones 
have not greater dimensions. 

Among many good treatises on the coal formations, the 
third book of the " Outlines of the Oeology of England 
and Wales," p. 233-470, chiefly by the Rev. W. D. Cony- 
beare, contains a very succinct and satisfactory «tatement 
of the principal facts concerning them, with that candid 
and intelligent reasoning upon them which distinguishes 
his work and his geological mind. If all our essays on 
geology had been written with the same temper, know- 
ledge, precision, and logical tact, the science would have 
been kept free from many of the errors and prepossessions 
which have contributed to perplex and darken it. His 
summary of the organic remains in the coal-fields, p. 333- 
844, is followed by his observations on the theoretical de- 
ductions as to their origin, p. 345-349. He is disposed to 
think that the coal vegetables were accumulated in friths 
and estuaries ; and buried there with the alluvial d^ritui 
that was swept away with them«t 

* IMubMitdn, in 1782, first called the public attention to this ftet. 
Dr. Mncculloch ado|Hed hia opinion, as lo tbeir containing tbe tree 

remains or veiretable«i M. Bluinenhacli, wlio at firm opposed it, at 

last recognised tlie fruciiflcation of a plant approaeliing tbe sparganum 
erectum to an agate of Japan. Ad. Brnngnian hesitated, becauiie iliej 
were not perfect ; but M. Raspail lias confirmrd tite tbeory. By experi- 
ment on some existing onnferva, tie obtained figares lilte those in agates, 
ifvhich by compression anastamosed into arboriRationa.... Dr. Jaeger 
sfQrnis that in the giatt}Eard museuni thereare three pieces ofagaie with 
the remains of vegetation. .. Mr. Jamenon has mentioned that clialce> 
doniea are still (bmiing in Iceland, which agglutinate naturally coo- 
fervas and moraea.— Aunal. dea Scien. Feb. 1830. Bull. Univ. June^ 
1830, p. 450. 

1 The same gentleman's sicetch of the progress of the Kten<^ (Introd. 
xxxviii-Wi.) is a pleasing exhibition of tbe labours and talents of several 
English geologers. The quotation fVom Proresmr BuckLand^s inaugural 
lecture ably atates the services which geology, rightly Mudied. concurs^ 
with other branches of natural hiHtory, to render to the nabUBSt pi o«r 
^eUeetii/al iuquirtea^ n^tiurfi theolog 
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metar other, mnd orgsnieal and initiiictive affinities nnd sfam* 
IftriUes* whioh eutitte them to be considered as one gnnd 
kingdoni of organiied life, originating from the same Do* 
signer and Creator ; assodatod in many points with his 
vegetaUe system of it, though clearly sefMurated by their 
sentient and other superiorities. Thas the living organi- 
sations of earthly nature are in two distinct compaitmenta. 
One of these, the botanical, bas been considered in some 
detail, because it represents to us the principle of life m 
the lowest degree of faculties and force, without apparent 
sense or thought, and acting on principles and to effects 
very dissimilar in many essential points to those of the ani> 
nated races, amid all its analogies with them in others. 
But animals are more immediately linked together in all 
their functions and properties. Of these the aquatic 
tribes are the most peculiar, least known, and most fblly 
separated from the rest ; and will therefore be considered 
in these Letten rether more at large than the other orden 
of the animal kingdom. But of each of these we will en- 
deavour to select such facts as will indicate the Divine system 
and object in their production, and as will contribute per- 
haps to throw some light on the nature and distinctions of 
that living principle, which has been appomted to accom- 
pany both the kingdoms of organic heinji^.* 

The new system of creation whiich is exemplified' in tBe 
animal world was begun on the fifth day, in the production 
of the fishes and the birds.. The order for thei/ appear^ 
ance \» thus expressed : 

And Er.oHii« raid, " Let (be waters bring forth o^n- 
danily the moTing creatare that hath llffe, and rbwl that may 
fly above the earth in the open flrmament of heaven.'* f 

Thus the two eariiest classes of animated beings were 
those that were to inhabit the two fluid mediums on our 
globc,--the water and the air ; both compounded substances 
—specific compositions of oxygen, with different additionsk 

* "Anlmalh enjoy aenaation by meana of a livinft organlsaHon; anik 
mated by a inedotlary aubatanee; perception by nervea: and motion br 
the exertion of the will. They have membera for the different ponoaM 
of life, organs for their different aenaea, aod facuitiea or poweim fiftha 

. T Gea. ch. L ver. 80. * *^* 
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W«l«r k th* eoubiiMtion of oxyg«n with hrdiogM : Urn 
9»mmpb0n U its wumi with aiot«. But iwither of Himo 
iwult ftom ft promifciiotts mizture of Uiiir componont 
ptrtft. Dim damiito proportion of oxygfen with one flz«l 
pofftioo of hydrogmi will alono pioduoe water.* Another 
proportion of oxygen with a determined quantity of axotOi 
M reoiuMte for the formation of the air which we and all 
earthly animale reepire.t Any other proportione of either 
will make Tery dinerent eubftancea. The two elemente 
are therefore ae choieui wpointed, and epeoific thin^ ae 
the crealoree are that inhabit them ; ana theee cieatoree 
have been deliberately formed with exaet adaptitude to the 
noportiee of tbe eereral mediume they were to live in* 
KothtDg can more atrongly indicate a reaeoned creation.! 
Fienaa, like Tegetablei, are in leveral natural tribea, 
veij distingttif hable from each other, although all leeiding 
in the watei^ element ; but thia element, §o uniform in ite 
general oualitiee, has yet aeveral peculiar divimons ; ae in 
liveis, lilcee, marthee, and seae. Its greateet diatinction ia 
thai of eaH water in ite oceanic dinusione, and of fteeh 
water in ite terreetrial dirtributiona ; and aome of the fleh 
■le appropriated to each of theee* It ia however a prevail* 

* I>r. Tbow p ton eontklMr* wator to be a eompoand of one atom oiy> 
fM, aad 000 atQai hydrofon (Inorg. Ctaym. vol. I. p. 11, 56); or ono 
volaoio oToxyfon to two toIihiim of hydrocMij or IfMChmiod by w«lf bt, 
of oxyfMi to 000 of bydrogen.— /0. W. Tbe weight or a eobia 



IimIi or water la MS ireliM, et tbe temperttttre of CO.— lb. 101. 
i&ont di 



t TIM eame imeUigont cbymleC exblMte air ee eoatalnlnf ono'Ofth of 
esyfeo, aod Ibor-OAbe of asotie gas, or nitrogen. ^'The mean of ten 
eipeilMeiiie. In wtakb I lemoired the oiygen fVofn eommon air bvmeaDa 
er |ifc<iiliie lie, gave mo a mixiare of oxygen 90, aiotie gae WmlOO. 
TUeneutt wae eonflrmed by deeompoelnr oommon air by meaas of 
kydmna fao.**— Tbomp. Inorg. Cbym. p. Vf. Bd. 1811. 

i Every tblng , even In tbe mineril world, appears to be a epedfle and 
deufoaaate creation. ** The opinion et preeent entertained by ebymlels 
la fiaoral ls» that elmple enbetanoee sreesgregetee of very minate par* 
tftiles. tntSH**'^ of tarther dimlnation, end tbereAne eslled atoms.'*. . . • 
•*Taev always eomMne with esob other In deflnite proportione.**.... 
« MaiMr Is not Inflnltaly dlTiaibte. lie oltimate pertlelee oenelet of stoma 
kMaasbls of aav Airther dlvlelon or diminution." ....** NotwUhMMlng 
dwirextisais mlnnleness, eseb of them bss s spseW«weighl.'*-Thomp. 
h. Cb. »-«. Bis obserrstione ehow tbst every eabetsnee Is s deflnHs 
• of a fixed proportion of Its eonetltoeot psrtlelss. Per eseh 
to be, tbie proportion mnet not slter. es any other nnbes a 
^...^^^ thinff. llM pemenent eontinnence of each ie tberalhn a Iset- 
big evideoee of tbelr Intended, oboeen, and appointed and speelfls 

R 



^ opbdsa, IhM WfUtt, IT not all, of tin ftvah watw fill 
MigbwMd in dw Mk ; and It li eaitaln that mmj wUck 
an 'ih*'*''"^* of tin ocbui pan fnan k into Um liren 
•f Iha landt to knod uid ikpoiMe thi^ Toomr ; and tlwM 
Aaw dwoMlna to ba enable of ttviiag aHemately hi 

By tha LinMnn ijiUati, umind bj Omalm,lbewM« 
fidi worid baa bean airangeal into nx principal orden, aab- 
dmded inia wvenl tribea.t Four of ^laae are marked bj 
Iks Jill Ml inn of tlwiT nntral Ana, and two bjr Ibeir giOa-t 
Tbia ia an attiflcial elaaaiJleation, bnl it ia a convenient od«^ 
and anfficiantly anawera ita aulhor*! great end, of ealab> 
liatuBg a pracisa and applicable nomenclaluTe, that could 
ba gaoanUj adopted) and eaaily lefeirad and added tcf 

■A jmatt *■■ nad In Aprtt, 1TV3, M ttn Actdemr *f BclMina tt 

Pvu. uibowihaliiUBakHbwIaiiiotiiaiiTliKindUlM la IIH |nM 
tmMioB dTUw w*Mniti«lli]H«i)ritHiHi>n*l</llnrt*«a,]akH,ui< 
^>eIi ; wborn aiicli u nmLd Inar ibe tnuWHon ind •nnjTad, fnf^ 
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tOnlM L A^al. wlilioDI lentnl tn: 11. Jonl". wllli ttntal 
Au bf^f lbs peoloni onei. 10. ThoncLCt tin venLnl ttwivr Um pe^ 
tmL IV. UdoMul, ibanMtiMiiJtiMMeUMl. 7t«ftUa<f Omh 
ka*a iMDf njt. Tb> neil nmaritn iHAi H u^ikwL V. Bna> 
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8al beiidM til the tribeg whiflh limuBtM pbow mite 
hm Older of fiab, tho inlwbttanto of the waters inehide aleo 
the eraetaeeoiu and teitaoeoiie genera, and tlie moUuicaf 
■e alw the seal and morse tribesi and that of the whale% 
er eetaceona fishes. The latter are specifiealiy mentioned 
hf Mooes, in addition to his general notioe of all thataoio 
in the waten: 

"And Biiomx ensttd gnat whales, and ererr lirlnf 
crMture that movech, which the waten brought fbrrn 
alinndaally, after their kind : and.EIohim aaw that It was 



The whales, or cetaeeous fishes, are so distinguished in 
naturs firom the rest, by their analogies to land animals : 
bv sadkhng their youn^ at the breast; by having warm red 
Mood; and by a heart with two auricles and two Tentricles, to 
pvopel this essential floid, and by other peculiar properties s 
that Linnaus has separated firom his fish tribes, ana classed 
them among his mammalia order, with ouadrapeds, simia^ 
and nian.t It was therefore correct in Moses to give them 
a distinct specification. 

Water differs from ab in being 810 times heavier.t But 
eea-water, containing in it a solution of chloride of sodiuin» 
has still greater gravity.^ Fish have therefore, in all their 
Bwtf^m*, to force themaelyes through an element that is 
nearly 900 times heavier, and, as such, more resisting andx^ 

*G«a.eti. I. ver. SL 

tThey have two teats ; an gnvid nloe or ten months; bring Ibrth 
Uy see, rarely two voung. Ttey have apiraeles on the Ihnpart 
» seoU aad Molorai flna, hot no ventral or anal ones. The nostrils 
flnnoii% and on the forepart of the head.— Linn. Syst 1. p. 1S7. ••• 
The bslfloa, or eommon whale, enckleo its yoang, and takes ean of 
with great aflketloa. The eyee an a little laiyer than those of aa 
ll has eare. Thoogh so lane, it ie very shy and timid. Ths 
n of ooo kiad reeemhlwe that of an ox In figure.— Ken*B Linncns, p* 
|g77 M0' * • • Tliey bnuhe the air by real lunge. They have moveable eyo> 
Udi aad irao hones, aad caa otts load sovads, whftBh no other dah 




1 •■At lbs iWMi e ist a i s ef 6(P, sad whes the baroneier atands at 
Chtaty laehoB, water is SiaTM tisMS heavier than air.'«-^nioaip. Inot^ 
Ok. L p. IM. 

^ Thii eaU is *< wasUy ealled eoamoo, or aea, ornek salt, and by ths 
Moh ohyialsts, mvrIsM of soda. Vast beds of it exist in ths new nd 
saadasiie ilsHislbsi snl mmwttltr oeatslns aboet t-Mi per eent. of 1^ 
*iBwhM ItlssssttisiesDrod hyefaparttlngthaiUqaid.'^-Thoaip. 
fli.TCLIL6U. 
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pdleiittotliemtbaiitheairistobnds. This greater ^nty 
MASte their raspension, bak impedes thmr motiTity ; jost as 
tlie vastly sapenor lifflitness of «ii facilitates the flight of 
biids, but gives no aid to their floetiiig in it. Thus neither 
could exist in their respective elements without a pecoHar 
provision adapted to each» in their muscular composition 
and nicely-siiited powers. 

The suspension of fishes in water, — their power of float- 
ing in it without sinking prone from its surface to the bot- 
tom, like a sUme, arises from the ^at fact, that their bodies 
are so made as to be of an equikbrium of weight with it. 
All swimminff animals aie sustained by the water ; and the 
principle ofUieir being so is, that they have been created 
to be rather lighter than this fluid, or not heavier.* AH 
flglies — all that inhabit the waters, except the crustaceous 
and testaceous animals, are of the same specific gravity as 
the fluid they live in ;t and hence they float in i^ and are 
sustained by it.t If we were to select one marking in- 
stance of the great exertion of intellect which must nave 
accompanied creation, a more impressive one could scarcely 
be adduced than the adapted formation of every fish's body 
to the gravity of its watery abode. If all fishes had been 
of one weight, one effort of thought and contrivance would 
have been sufficient to have enabled all to swim ; but evexy 
ftpecies of fish — almost every individual of each species-— 
differs in its woght and size from each other ; all, fitHn the 
little tittlebat of our schoolboy walk and play-day, to the 
mighty and super-elephantic whale.^ A minute calcula- 
tion must therefore have been made, in the original con* 
struction of eaoh particular fish that so varies, in order that 
the amount of its component particles, and the disposition 
and expansion of its figured dunensions, mip^ht in every one 
be exactly such as to liave the same specmc weight with 

. *Bonllid«MotaAnliii.e.»,p.946,349. 

|Borelli,t».947. 
- iGsIUeo says he iUastntsd this by patting some salt water at tbt 
bottom of a veoMl, and bv intiodnoing apon that a ■tratam oT ftvrtk 
water, and tben placing a boll of wax adapted to the weiriit of the sea- 
water In the middle of the two. Whether this was piuhed up or down, 
it alwajrs ratumed to the oentre or top of the salt water, with which its 
fmvity earreeponded.*-Qal. Meeban. Dial. p. 6S. 

^ ** A whale, thoogh, a« I hare heard, as big as ten elepbaots, can yet 
ssAaln Itself in the WBtor.''-aalUeo, p. Ue. r— -» j^ 



tel fpMt of watar whink Ui bttlk wookl oooaijy.* Unletf 
this spaee Mid bulk w«r« in erary inf tance precitelv adapted 
to Moa oUi0r« not ona fiah would awim. Yet all but tha 
Bai flah ara aver floating and moving aa ihay plaaae, alwaja 
aoapandad and anpport A, whan thay cbooaa to ba ao. How 
aurpriaiiigiy immafoua muat hava baan both tha arithmeti- 
cal ajid tba nachanical computationa I 

But the erafttive akill ancl providing oara were not con- 
Anad to thia aqualisation of apaoa and bulk. Something 
mora waa raqoiaita, and haa baan performed. The water 
itealf diibia in ita gravity and cinsumatanoaa. The aea- 
waler ia heavier than tha lake, and river, and pond ; and 
variaa in itaali; in thia reapect, from manjr cauaea. Yet, aa 
Galileo remarked, tha fiah float and awim alike amid thia 
dhreraity.t Ha found that thia ia accompliahed b^ their 
Mng oniveraally provided with an original function, \y 
whom inatrumantality they can and do themaelvea modify 
md adrat their own gravity to every temporary variation of 
tke flnid they are in. Thia gift of their Maker*8 foreaight 
k the little bladder in the middle of their body, which con- 
taina air, and which they can contract or expand aa they 
pleaae.t If the water become lighter than their bodiea, 
they diatand thia veaicle and their own bulk, by rarefying or 
ioereaaing tha air within it ; and thua maintain their equill- 
Mum wiA it. If the fluid be heavier, which would throw 
them out of it, they empty and contract thia organ accord* 
faigly, and ao keep within it, or a'mk lower if they daaire a 
greater deolh. What a deroonatration of the animal'a voli- 
Sod and practical Judgment, and of ita Creator'a adapting 
fineaigbtU 

• *• Have yoa net obenrvtd that (lahie,u often m they etaooee, rematn 
amitonltee onder the water, eo Uiat iliey naithflr deecflod to tbe bottom 
aor rtn to tbe top T Thle shows that their bodies are equal In griiv Uy to 
ibe wMsr. TiM bonsa are bsavler, bot Uulr inauer Is Ugliter.'*--43alUso, 

t *'Flebes preesrve their squlUbriom at their will, not. only ^Hh «» 
eeseiss ofwster. but siso with those which nolorUwsly dljlbr; '•nether 
ti^iMmiaUyor eeeidentslly turWd or salt, which mikss no sman 

*T-vJt*th«y keep their siulUbrtum, so thst tj|ey can Tg*)" »" •TH 
pteae wtUiMt the emallsst motion i sad « JlJT •{Jf »5^ '/i^y. ftg 
Ei| M«>ii t wUsb aatnie hss arsntod them lor tnis jmrpose s miie 
^SSSTSvS^^nwS! ^in ihem» by emiiUna <tam iLaoeordlna 
wSSSSSSooZmm part of Uie sir whloli It contaIos.;-OjlinejK D. ^ 
jUMwuThSflJ^'ir* «• ^ oirounelaiMea noUesd by Oiltti^ 



IM SACEVD nSTOlIT m TBB WOKLBt 

' Tlut h is tliis air-bladder wliieh maintaiiig and adapli 
their apeeific mvity is proved by the facts, that if this be 
horst they sink, and that the soles and flat fish, which fife 
at the bottom of the water, have not this vesicle.* To be 
able to move through an element that resists their pr o gr i s i 
nearly 900 times more than the air obstructs our waUuof 
motions, their head has been so shaped as to divide tbs 
water with ease and safety. The bod^ is made kmg and 
alender, to increase the ftcitity, and is covered with an 
nnctuoos skin, or scales, which prevent all ftidiony and has 
that degree of sphericiw which averts all ill efifects fiom the 
immense pressure of the waters that are above iL They 
likewise have a combined power and flezihiUty in their mus- 
cular tail, which, by strilung backwards against the watery 
gives them whatever projectilxty they desire, and eontinnes 
n as long as they move it to and fro.t By thb tail they 
impel themselves forward, as the bird does by its wings; 
and that it may have the constitutional and habitual abim 
of doing BO, it is made to have the largest muscles of a fidi^ 
body.t Its necessary fulness and size for this purpose 

** FIShM STB Mual to tbe witar in qweifle gravity. Booee Cliey an 
better and easier aoatained br ft tban we are by f he bardaess of tbe 
eaitb on wbieh we tread. Ttaey bave not tbe fbtifue of sappoftlaf 
ttaeir own weight, as we have ; need no Aet like qoadrapada nid fbwk^ 
and find BO laaiitnde from standing. Henee tbqr can bo of a grasw 
vastneaa than any land anlmaL"— BorelU de Hocn, p. 9S1. 

** But each a nnifonnity between tbe gravity or tbe tUk and Ctae dea- 
alty of tbe water eonld not be long nor everywhere praaenrad, beeaesi 
Men ihoBMelTes beeome heavier fhmeatlng and lighlpr from their 
tianapiraUon and dischargee; and water, br the vaUtarmni sails, dto- 
tnrbanee oTits waveo, the sopetamMcnt eoM and abseoee of the snB% 
nys, Is eondensed and made heavier—as the mingling of ftsoh waisr, 
sabterraneoas heat, and other causes, lees Bn Us weUit. Tbtntdn. 
parantal nature has beetowed on flsh a msehanleal artfflclnm, by whica 
•very ineqnality of their speeille weight can be sarfly ndaead to cte pBe> 
ciae eqnilibriam reqnired.**— A. p. »1. 

«lloreUi,p.9M. A Ml tai a veesel was jdaeed ondsr sS sir-muap: 
tea bladder burst sa ths sir was exhsosted ; it sank immedlaiefy, and 
eonld wt rise sgain, bat ftnm that time, emwitog Mks a mvps B t, moved 
along the bottouL— /b. 

fThefaMtramentbyvrMAilahssswhatitheif talL They areast 
JaqwOed by Uieir side dns. As often as tbefar taU Is bnndished, they 
glide ewlftfy thraoSh the waias ; im bending and ^ bm t i e n e si« them- 
2m thetrae eaosea of their movement.''— BoralU. 197, SM; . .Bay tm- 
msfkathe •Hneftet,sndsdds,lhst when they dsrtliko an anew Asm 
n bow, dMfrflns are held dose to tfasfr bodies, that tfasy mqraotniafd 
Iho moitoB.*— Sn*S Wied. p. 151. 

|Bontt,j».snC 'AsiiwasihonghtitatlbliimpdlsdttaMilvw 
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erase the animal's centre of gravity to be in its badi, iHuch 
would therefore always turn its belly apwaids, bat for the 
counteracting force of its ventral fins* These are its pn^ 
vided instroments for keeping it in its right and regulai 
position.* So admirably has the structure of this class of 
animated bodies been adapted to the artificial and compound 
medium in which they live. The water having been the 
first created, its appointed inhabitants were framed so as to 
suit exactly all its properties, and to derive from these a 
csomfortable ejdstence.t Even the fiiculty of seeing, which 
they have in common with other animals, has been specially 
modified firom its general fonn into a peculiarity adapted to 
their native element.^ Their mode of breatlung, or of 
insforing that air which is as essential to them as to every 
land anunal, is also, with an admirable ingenuity, suited to 
the watery fluid they live in. This has always some air 
intermingled with its particles ; and the winds and storms 
are always supplying it with new additions. No portion 
of the water is without air in its natural state ; and fishes 
are so framed as to require no more than it thus con- 
tains, and are provided with gills to extract from it, or 
with interior functions to decompose from it, all that they 

require. This process has been made as easy to them as 

>• 

by tb^ fins, 1 eat off the fins of a living fisb, and fbond it to be earned 
with its usual swiftness, in all directions, just as before."— A. 256. 

* " To know tbis, I cut off the ventral fins of a living fisb, and pot it 
back into the pond. It then rolled flrom right to left like a drunken man, 
and could not keep an npright position."— BorelU, p. 257 .... I am sony 
to observe that he calls this a jucundum spectaeulum. To him it might 
be an amusement; to the fish it could but be a species of sentient 

misery- 

t ** The bodies of all are the best contrived and suited to that place 
and business in the waters which is proper for them. Their bodies are 
clothed and guarded in the best manner with scales or shells, suitable 
to the place they are to reside in, the dangers they may be there exposed 
to, and the motion and business they have to perform. Their centre of 
gravity, of great consideration in that fluid element, is always placed in 
the fittest part of their body. The shape of their bodies, especially of 
the more swift, is the most commodious for making way tbrongh the 
waters, and most agreeable to geometrical ruZe*."— Derham, Phys. Theol. 

L. 9. p. 412. . . - . . 

t ** A protuberant eye would have been inconvenient for fishes, by 
hindering their motion in a medium so dense as water, or by brushing 
through its thickness would have been prejudiced. Therefore their 
cornea is flat. To make amends for this, and to suit the difibrent re- 
fraction which water has ftom that of air, the wise Contriver has made 
the crystalline spherical in fishes, which in animals le lenticular and 
mole flat."— Derbam. Ph. Th. 413. 
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bntddiigtoiis. Wamtrel^expMidaadeonlnelaiiychiil 
by the action of ths •bdomuial miude of tbe diaphngm; 
and tliey have only to take in water with tlieii nioath% and 
to eject it by the gilla. Their interior lonctiona aepiaata 
and retain the aceompanying air, and thia ia aufficieiit fat 
their effectire vitality.* They have no eyelida» neck, amii, 
legs, or external ear ; but they havet like birda and eata» a 
nictitatiiu: membrane to draw over their ejrea, when neeea- 
aary ; and they have an internal mechaniam for bearinaf 
apecaiically fitted to the medium thej dwell in. They need, 
lue ounehrea, a certain portion of oxygen gaa, and they 
have aome unknown power of increaaing thii, according to 
their diatance from the auperincambent atmoapbeie.t A 
very kind attention to their comfort appeara in the dmm^ 
atanee that their natural temperature la made to be a little 
above that of the fluid they inhabit, ao that there ia never a 

E later difference than two or three degreea. Thia henav^ 
t proviaion aecurea them from the aenaation of oold» whidi 
they wonU otherwiie have auffered from.! 

Fiahea have been made io differ in aize, aooofdtnf to their 
mpedf ; and they are of all aiaea and weigfata, Inom the 
minnow to the whale. After the latter, the uiaik takea the 
]ead in dimenaiona, aa it ia from one to four thogaaad 
pounda in maaa, and aometimea thirty feet loiur.^ Othen 
are of great bulk without much length.ll Bat m their gen- 

* Both Pliny (1- 0t «• T) ^^ ^**^ ^' ^ ^- ^ ^^*^^* " ^li*< ^^ katw 
tliat flsb reaplred by tiMUr fUli ;" tboofh Aiistoclo, aa tbe fliat ranarfki, 
bad doobted U. 

t BUM baa fimnd, flrooi bia expefiinenta,(battbe inropoitlon of osyoa 
111 th« air-bladder increata witb the depth of the water in wbteb the Mb 
oanally livea ; Itaxn a amall quantity op to 87 per eaot.— MeoL d*Arnell, 
viri. t. p. 908. 

t Bmaaonet aaeertained the temperatora of a flab to be Adoi I to | a 
detree hicber than that of the water they lired in.— Mem. Ac 1789. p. 
191.... .M. Deapretz found a earp'a to be 59^ in water that was at tnat 
time 510.4.— Ed. J. Be. vol. !▼. p. 185. Boatoeli*a Phya. IL p. M7. 

^ Tart. Linoaraa, voL 1. p. 914. ** The white ahant, earchariaa, la tba 
moat dreadlhl and voraeioaa of all animaJa-^nvya on every thing wbidi 
eomea in iia way, even on ita own tribe, and baa been luowo to awallow 
a man wbirfe.* 

II The obhNif aonflab, which inhaUta l)oth the Eoropean and MUf- 
tenraneaa aeaa, thoach but half a fiwt in length, yet ia of 400 or 500 Ibo. 
weight. It appeara like a flab rot off in the middle.— T. Limi. 8PS.. .. • 
The ral aqnU^ebielly in tbe Mediterranean, growa to 900 Iba«— pi 937.. .. • 
The baliont, htppogloaam, in tbe "Emopetin and MeditemiMaA aeaaL 
ftagpaaityna^Ma 409 1baL; thaHertiAt aad eaaiaa.-p. 709, Ika 
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«•! afltne^ tlie olli«r kmds ara under a kandied pmmdi. 
Pew feicfa lUfyv And moet are under twenty.* In length, 
then are not many abore twenty ftet.t Few attain ten 
fwt4 The largeet number are leee than three ; and moat, 
not even half that aiae. 

Thie oeean perradea and aurrounds the whole globe, and 
k ao pemeahle to that projectile force which the fiehea 
ha^ been oonatructed to exert without fiitigue, that theee 
have facilitiee for rambling aa thev like which no 
^ O M B i a. But, notwithstanding their native power, 
i prefer paitieular localitiea.^ Somell wander to great 



glaato oftb* iUaroi elAM ■ometimw welchi 300 Ib«.,and ll« llesb is 
good.— p. 640. 

• TIM tartoC waighs waMdmca SO ItM., and tb« eoromoii eel and totw 
ndD lOlbe. ; M ttie pteloe will reach to 16 Iba. and the flounder to 6 
bM.~T. Linn. Bat tbeae are noc their ordinary eices. Tec Captain 
PtaakUa Ibond ooounon iiont In aome of the lakea of the Cree Indiana 

epwn ii lnofgOlbe.; at Beaver Lake, SOlbn. wan no nneommon aize 

JMfa.pu98. 

t TIM awofd grampvu, orea, in the Eoropean and Atlantic aeaa, la 
M feat iMif and IS feet hroad. It attacks and (hatena on whalea, and 
allan dee tiuja them.— T. Linn. ISO. The awordnah. gladine, in the 
laiafaaa and Mediterranean aeaa, grawa to SO Itat long, and ia Tary 
■ebTe.^A. p. 716. The wolf-flsh, lupus, a very ravenoua and flerea 
la the northern aeas, grows to 15 feet ; the flesh Is good, bat not 
ialoa.~p. 7IS. The One Moe shark, that ie in almost every eea, 
ftooB S feet to 14 feet ; fierce and rapacious, especially in warm 
•10. The oerolh soorpama, a Toraciotis Itoh, is from 3 to 4 




Ite taanoy, ihyanus, is fhwa S to 10 ftat.— p. 815. The salmon 



lasf ; Its flaah is eaten in Italy.— p. 756. 
s Tte taanoy, ihyanus, is fhwa S to 10 fiM 
wil fpMV 10 Mst.— p. 846. The pike varies fkom 1 feot to 8 feet, and 
MOWS vary rapidly.— p. 860. The carp will alao reach 4 Ihec— p. 87S. 
IVeemaaon psreh to S, but the lucio-parca to 4 fbet.— p. 8ia The fh>g^ 
isli, ptsfinriiis. attains 7 feet.— p. 000. The spotted dogflah 4 feet.— p. 
015. The lMsmif\il kingflsh on the const of Normandy, it sometimes 3 
fesi long.— p. 760. The porpoise is fhm 5 to 8 feet, and the dolphin 
Iknoi to lO.'-p. ISO. The salmon-trout aeldom exoeeda S fbet.— p. 847. 
The Ut^ reaches 7 fbet, and die burbot 3 feet.— p. 730, 731. 

ly keep in ths sees about China and Japan ; othoro in ths 



■ad Baa ; neesral on ths eosst of India : othsrs about' BrasU ; many oa 
iha WssK Indtn Islands ; and aoms Ui the rivers of Egypt, and in tboss 
ir esantiieo. Boom are in the Adnaiie ; others in the Baltic ; and 
Ha pssolisff to the Caspian. The Greenland and Aretie aeas 
oclMva in ilieir proper elirostes. The goldfish wsr e In tho rivera 

an aad Japan lUl broogbt purposely ftrom them. 

I Ths voradoos sea-lhx, the vulpes. seven fbet long. Is of this kind. 
IBs hoaM to ths Mediterranean, but he often wander* into the British 

siM.->T. Unn. 016 The ses-ptke, belone, which osnally resides la 

ifes iiaiha af ths oesan, rises and migraiss annually towards the eoaata, 
tfwaya piansdtng ths Bnasksral.— /*. 660. Bo ths dostor gaaterosteooa 
li ihs iwwant ■iionilant on thir ahnrki mi il^iTt go* trtffrnt it f flW 



MM SACUD BiBTOttr 0r m woru»: 

.iP^^^^twy- Others ara ocmfined to inland seaur and lakei.* 
Bat the oreater pait move freely and Tarioaaly through bSL 
the divinona of the oceanic difl^tioni and espeeially thoie 
which aail in laxga shoala, or which seek tiie rirers or the 
shore to prepare and depoeite their apawn* 

Their reprodactiTe system, analogous to that of plants by 
aeeds, is oviparous ahnost in all ; although some speeies, 
instead of eggs, bring forth their young aliTe.t But the 
great majority lay their oval spawn ; and some with a fe- 
cundity that equals the most marvellous abundance ofwBa^ 
table sporules or semina.^ There is something in um 
statements of Leuwenhoek, which at times startles the mind 
into an unwilling incredulity, or at least create in it a doubt, 
whether imagination has not been more busy than patient 
and cautious judgment. His estimation that the eggs in a 
ainsle codfish exceed nine millions excites this cautious 
hesitation. It is therefore a relief to find that another stu- 
dent of nature has endeavoured to ascertain the truth by a 
later and carefiil examination. M. Banner's investigations 
have moderated the amount, but display a productiveness in 
those fishes which he inspected that anterior to such in- 
vestigations we should not have anticipated.^ 

It 18 the appointed law with many, that although among 

* TbiM one species of the sptitui, the galilsos, inliabits the lake of. 
Genesareth, in Galilee.— T. Linn. p. 780. 

t The riuu-ka briDg finth their young alive, and more than one U a 
time. Ttwy oome eneloeed in a eqoare horny case, with fllamentSy which 
are twisted roand ooraUines or eea-weeds, to keep them steady.— T, 
Linn. 014. . . . The viviparoaa blenny, 1ft incbea lon|r,prodiioea alive SQO 
or 400 young ones at a time. It inhabits the deptha df the Eoropeaa 
seas.— p. 736. . . . Therai ia also viyiparoos, but with one only; aiMl the 
yoong rai is in a homy case, aomewhat like the sharks.— p. 935. . . . Bels 
also reproduce alive.— 707. 

t The Chinese have taken a fhncy to hatch Qah under fowls. For 
this purpose they collect flrom rivers and ponds the gelatinous matter 
which contains the eggs offish, put it into vessels, and sell it to the pn>> 
prietors of ponds, when the hatching season arrives, a fowl's enis 
emptied of its usual contents, and this gelatinous matter is pat in. Tim 
entrance is hermetically sefUed, and it ia put under a hen. After aoms 
days the ^g is opened, and placed in a vessel of water heated by the 
sun. This is kept in his rays until the little fish become strong eoongh 
to bear the external temperature.— Bull. Univ. 1839, p. 88. 

$ His papere are published in the Philosophical Transactions of tbt 
Xoyal Society for 1767, vol. Ivii., p. 880, His method was to weigh the 
roe of the fish with accuracy, and then to count the eggs in a ceitaiB 

!^j£r^°^ O^'i^ The following are soma of Um Ihcts whidi he thns 
S^Ipied;— 
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tiM fHMNl falmhitMiti of tlM Ma, ^ thai thay iliodld ba 
bom in meiwwatar ; and that for this purpoaa thair mater* 
■al parenia ahoold traTcl fiom the ocean to the fluytal 
atiaama of the land ; and, forotng their way in oppoaition 
to the daaoending eorranta, glide upwaida to auch placea aa 
thaj aaloet to be proper beda for their fiiture progeny. The 
aahnon ia a remarfcaola inatanoe of thia selecting and per> 
aavaring instinct* The aahnon-trout, smelt, and shad, 
and aai^roral others, perform similarjoumeya.f Others sail 
in vaat ahoals to the coasts of difierent countries for the 



pnnose of depositing their eggs along the suitable 
banka ana ahorea.! All are solicitous and careful to dis- 
charge them in the safest places that will promote their fu« 
tora vivifieation ;^ but here their parental instinct ends : 

carp, onsbad loTSoo .... alarger SOsIlM 

MM S,088,760 — 

VIoaadn, ant 133,407 .... alarnr 886,508 

Dlno.welfbin(«foB. .. 8ftl,08A — 

Ptno,84<n. 1,857,400 — 

Barrlngjone 88,668 .... alargw 81,885 

LolM«r, oiMor 141 OS. 7,887 .... one of 86 os. 81,600 

llaekorel,80os. 454,061 .... aomsller 546,681 

Pcreh 88,388 .... aamalter 80,688 

Prawa 8,806 ••.. asmaller 8,479 

Saeeh 81,586 .... annaller 113^41 

■hrlnip .'. 8,057 .... twice larger 6,807 

Smelt 80,985 .... aamaller 80,001 

Sole 100,968 .... aamaller 88,778 

Taoeh 880,087 .... aamaller 850,489 

Dr. Thompaoti'a Hist. Roy. 8oe. p. 81. 
* "The aalnMas VMrre Into rlTera once a year, in large ahoale, to 
jtpnslm Ibelr nawn on beda of gniyel. For thia porpoae they will ear* 
moQM any dioeoltiea. They aaeend often above a hundred miles, 
ftreiaf their way afainsi the most rapid streama ; and where an obatade 
impwMs tbem will aprlng to a height of oeyen or eight fbet to paaa orer 
h. After eomplecing their purpooe, tbey retoni to the sea poor and 
laaa."— T. Una. 845, 846. 
t T. Linn. p. 847, 651-858, 880, Oil ; the lamprey, 081 ; flounder, 768. 
I The beninc, the sprat, the ancbory, the thanny, the haddock, the 
aMting, the Ung, the eoslflsh, the ptlehard, the mackerel, the sticklo- 
bsck«an d the writeback, all oome in ahoala to our ooaau, or appear la 
BMHees In oar rlvera. 

i The opper and shallower parts of rivers, where the cfis may reeslts 
the wsnning raya of the snn aa they act on the eanhy bottom, are 
try several ; eo the ahallow banka and aanda of the shores, and 
that degree of tepitytng heat will occur which Is reqnlaits 



Ihr heichlBff the egg Into lu bodily devetopaient. Tlie living principto 

' tlSi ' ' - " " ^ 



the aid ofheat for the growth of Its material stnicture, bat soma 
ssskadteloatloaorH^: thos ths red eaar st i e rts tbebstdaw whe— 
».-!». p. 649. 
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after thw care ihcy leave them to the other ageneiee of aa* 
ture to matare. But the yoong fij need no fiirther atten- 
tion. At the proper time* Taiy tn|^ in eaeh epedee» thef 
emerge from their oval abode,* and immediately move aboot 
with great agility and apparently in the fiill po eeeeei on of 
their appointed ncoltiee. Their wante are eo few, and the 
■upply so immediate, that ae lOon aa they come into aen- 
tient beinff they have about them all that they require. 
They need no parental nutrition. A mother, in their ele- 
ment, could not do more for them than to provide a pnmer 
birthplace for them ; and erery maternal fish Doiibrms uii 
office by moving to the right stations with the inetinetive 
accuracy which resembles selecting judgment.! 

Their food is that which their element contains, and of 
wluch there is alwayi abundance within the power of their 
easy attainment. Some subsist only on plants of yarioos 
eorts, which grow in the sea or on its shores.^ Many more 

* The aalmoo eontinaes ia the egg torn OMMiths ; the carp ooly tbiM 
weeks. The qiawiiinc time ▼ariee. Troau ere roll about ChriatoiM; 

Kwh.in FebroBTV ; pikee in March ; carp aad teneh in May.— TolL tn 
iL Tr. ToL xlTid. This sentleman firand the abatraetioBor the ovariei 
to increase the itee ofUie flah ; bat it ia a cmel operation. 

t Summer ia the most naual time tor their Drodnctive proeeaa. ta 
Jane, the Ung approach the shore, and depoaite their ora in nMiddjr 
botloina» and among aea- weed, near the moutba oTrivera.— P. M3. . . .In 
May or June, the ahad and the thunny spawn.— T. L. 8tS. Several 
aaeend the rlTers in apring , and remain aereral weeka or montha befixe 
they retnm towarda the coaet in winter, aa the anebovj, fWm Deeesi 
ber to March.— 869. The haddock appeara in vaat aboala on the Yofk- 
ahire eooat about Chriatmaa.— 7SS. Tiw codflah laya its Inniunarabie 
egga in the qiring, onder the atnnea it linda ; the whiting trout depoa ii ea 
tea spawn among rocka in aaomherly abore.— 716. . . . llie pisieeunra Us 
ora among the rocka and marine planta, aboot Mareh.— Bing. tfi. . . . 
The fty of eraba,and oT other craataeeooa apeeiea, is deposifed st the 
bottom of the watera; bat it riaee and floats ou the aorfiiee in warm and 
lainy weather, where U ia viTified by the eon'a heat When the cold 
eomea, it aanka to the bottooa, and the young onea Imry theinselw ia 
the bottom of the aea or asMMM^ the Aid aad slg« of the oab-msciBB 
rocka.— Donovan. F. M. 

t The nnioomia chstodon, aboiu an ell long, wUeh is aumeiuu s oa 
the Arabian coaata, feeda on herbs.- T. Unn. TBI. Two speeiea of the 
searaa,aIao in the aame kieality— one, the rimlatua, a yard long ; tte 
other, atellataa, only half a foot, which Uvea among the coral tanka. 
—700. The adanaaradenaalao, which iaUkewiae an Arabian ftab^aOT. 
.• • • : Both carp and tench may be reared and fed like capons, with 
brewing grains malt eoaraely croond, or any grain boUed, eapedsily 

K?««"2;SJ?'?'J*® Mackewl (acomb^) aiealao herli>eateis. 

ISHJIS Srt^'i}^..^ *' '•» eea-piant called the nanrnr-lesred 
•■ "' "^wracfc, whlchgrawsia great shuadsoes on Uisl 



I 
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tmA on iMitei with the addUioii of womw and imaets.* 
80M0 9ko nao a kind of aoft and fat eaith.t A larger 
■om bor aeek their aaatenanoo from wonna and inaects.with« 
out tho vegetable mizture.| Seroral live on ciaba and 
AeUfiah.^ Bat tha graat majority of tho fiah nation attb> 



.—.^ ... .IP.... piaeea. . . . Ttala plant, Um " uitera, la a eommoa 
— uriil fbr paekiog, and Ibr itiililnc eottafoi' euhlona."— Lind. Nat. 



TlH nalnw wartmannaa, In tiM Alptoa lakta or Swltieriand, 17 
loaf, a Tary foitUe animaL fteds on wonna, Inaoota, bertw, and a 
■ort of oponga.— T. L. 865.<»>>Tbe latno evprinna, which inhabita in 
fiaat oboala ua lakea md otUI rlTera of Nortaern Enropo, about a poand 

wrigfet, vonr pfolUle, aim Iboda on wonna and harbo.~687 80 tho 

II Bh, rMMsa, and audfeon, and MTeral others; tome alao taking 
ymmg tij and amauer uh. The dobola takea llkawUw the leechee it 
881. 
I TiM carp aad biaam awallow eaith. 80 the prlcUy ophldlom, tho 
la oobitna. and orftu. The oamMins neee mud lor its digeative 
.~T. IJnn. 879, 870, 837, 883, 885, 714 The coromon codflsb, 



beneflt to Itarlf, will oAen swallow stones and hard sob* 

I.— 7S6 The beantlAil fish of the riyera to the north of the 

4teva Lake, lowarda the arctic regions, named backs graylings, 
_ Nias stgnifer, described by Dr. Richardson, has "its stomach 
gcaeraliy fllled with gratel or black earth."— Fraokl. Voy. p. 718. 

JAe the shad, daise, aad dab.— p. 860, 881,763 The common 
ftoda on snails as well as worms ; and at night will quit its watery 
ilrmsnt, and wander along meadows in search of them.— p. 707.. . .The 
kmtagSL ta tbelr season or ahoaling, feed largely, as they float, on that 



Bmm,^ which at this time corera the sea with a kind of scum, and which 
Boodoiscios Hilty describes, and calls the sea caterpillar. Tbe red char 
alpmua, to the nonhem mountain lakee, feeds on lanr« of the gnat 
ktnd.- T. Unn. 849. . .. .The chstodoo rostratus, an Indian flsh, living 
chietfy near the shore, or tbe mouths of rivers, feeds on tbe insects whicb 
tjr Dsar the purfhce of the water. It catches them by ejecting water at 
taem fhan its tubular anout, which strikes them down within its reach. 
— T. Linn. 770.. . .The sparns insidiator, also in the Indian aea, baa iha 
aaoM habit, and the seme sucoess flrom Its projectile dexterity.— p. 785. . . . 
The aeua iiiaidlator. in the (Veah watera oT India, obialna ineeets in a 
iimllar way. It sueks water into its gills, and casts it opwarda auddenly 
IhNB Its mouth, so as to wet their wings, and disable them flrom immo- 
data flight, till It can take them.— p. 790. 
% Tbe sea monster, chinuera, in tbe deeps of the Atlantic and Nortli 

8isa, feeds on crabs, moliusc«, and tsstaoeoos animals.— p. 019 

Ths m o n oc ero s balistes, in the seaa of Aaia and South America, fieem 

cas to thres feet long, sseks young crabs and polypi.— p. b08 Tho 

acaleatus. In tho Red Sea, llvce on craba. Tbe dragonet, callionymns, 

fesds on echini and stsrflsh.— 799 The Menny lives chiefly on 

crabs.— 790 Tbe wolf-flsh, which feeds on the leeser sheilflsh, grioda 

them to pieces with tu teeth, and swallows the shelly matter as well aa 

tbe aalmal.— p. 7 IS The conger eel takea the crabs in their soft 

stale.— !». 708 The teira. In tbe Arabian and Indian seaa, feeds on 

thscoialaand testaofous animals.— 799 The spams auratua lives 

flhMhr aa ahslUah, whkh It bmfcs and maesraiea with Ita stiaog testit 
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•nd alUuNigh even of those wlioin **the cnrkMitj end 
wants of mankind have drawn fiom tlMir deptha,** he atateo 
that ** their pnnaits, mifntionfl^ aodetieay antipethiaa, and 
pleaaores are ail hidden in the tuibulent element that pio* 
tects them ;"* yet this proper recoUection of our very mpei^ 
ficial knowledge of this interesting class of creatores nas 
not saved them firom his promiscuous invectives. But many 
of lus remarks on natural histoxy diow veiy hasty and im- 
perfect^asoning : and to prevent your nund fitm heing 
misled into erroneous notions oonoeming them, a law dr- 
cumstances shall be submitted to your oonsideraticm in tba 
next Letter, which may incline you to believe that fishes axe 
fiot such a despicable and discraceful anomaly in oreatioa 
as they appear to be in these mscoloured and exaggerated 
caricaturas. You will nnd, that while as a whole they 
matly resemble the other departments of the animal kin^ 
dom* both in Acuities and qualities, they seem to |Msseai 
some advantages which might make them even happier, but 
that individuid comfort in all the races of sentient bcdngi 
has been most carofiilly and universally provided for. This 
ii the law of the formation of all, thoucn the contingencies 
arising from the external action of oUier things occasion- 
ally and unavoidably cause among them, as aoMmg the other 
classes of nature, disturbing exceptions. We must be 
wholly insulated from every other being to be entirely free 
from any exterior agency ; yet, who would desin to be a 
lone heimit in craation, to avoid the pains which fellow* 
creatures sometimes produce ?t 

* Golds, p. 411, 413. 

t The growth of flah !■ veiy gradual in Maie. A earp la, tai the flist 
year, tha aixe of a willow-leaf; in the next, four inchea ; in the three 
IbUowing yean they grow one inch in each ; and after Ave, thay ineraaaa 
ta tba next three yeara according |o the nttnre of their pood.—/*. iSO. 

Aa to oea-flah, flabermen allege that they moat be aiz yeara old befbie 
tbay srooTa fltaize for the table. A mackerel in theflrat year is of the 
aixe of a finger, which it donblea in the aeoond ; in the two next yoara II 
ealargaa, but without meit or roe. Between five and aix. It la of the 
length we eat. The tarbot and barbel are in the flrat year like a crowa- 
fiieee: In the aeoond, will cover the palm, of the hand, and botwaan five 
sod six, are fit to be dreaaad.— Dohamel, Tr. Pechea. p. lOa 
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LETTER DC 

The Fomu and Coloun ofFithu—Tkeir general Ckaraeter—Toieet ^ 
eWM—Tkivr Serenity and habitual CcmfmU 

Thc fithei which are mott abandant and moat freqnant 
tn our fight have pleasinff forma. Some are more pic- 
tureaqoe than beautiftil. Occasionally we find groteaqoa 
ones ;* and a few with that structure and look which are 
called deformity.t But what we deem ugliness in naton 
is very often rather contrast and peculiarity, than absolute 
defect. We know nothing of beauty and elegance bat fiom 
the figures, colours, movements, arrangements, and appear- 
ances of created things. These are purposely so con- 
structed and diversified by their great Author ; and there is 
such a profusion of what excites feelings of pleasure and 
admiration within us, that we consider as inferior, and we 
depreciate or dislike, whatever is of a dissimilar or opposite 
nature. If the more attractive objects had not been m ex- 
istence, and known to us, we should have admired and 
valued what now, from the comparison, is considered de- 
formity, and becomes our aversion. 
' But, exclusive of figure, the largest number of the fish 
tribes are vexy agreeable objects to our sight ; and many 
eminently beautiful in their colours, and in the general vf- 

Searance of their neat and glossy skin and scales. Though 
welling in a watery me£um, yet the marvellous Iigm» 

* The MS bat of Edwards, and the borned flsh of WIIfQ^toy, ara of 
tbla sort. The latter has no spinal or ocher bono, bm is oovoiod with 
a thick and atrong homey eaae. The Brazilian goapenra, wbieh may 
be seen in the " Planches EnluinlnAea/' baa a atrange flffora, of a doll 
red colour. The sea nnioom, monodon monoceroa, aeventaen flM 
long, with a horn resembling ivory, protruding seventeen fbet thrtlMr, 
and having a akin like polished nnrfole, Is a ptotareaqus aniaial, net 
unpleaaing. 

T The nmgflah, or oommon anglsr, plaeatorioa kq>hiiis, ealled idao 
^ aea devil, reaemblcs the tadpole of a Oogor toad, bnt enlaiigsd to tbe 
sue or four or Are feet. Tbe hammer-beaded abarit and tbe sea poreo- 
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Delkate gjradstioiui or difianons of otiier ooloars make ottiet 
•pecMS intereating to ut.* The effect of ^e whcde is, thai 
the general appeannee of the fish cieation, in their ^im% 
colours, brilliancy, gliding movement, rapid and dum^ge- 
ful activity, and umversiu animation and vigour, exdtea 
■entiments of pleasure and admiration in every fiur and fine 
mind that beholds them, in their free and spontaneous m»> 
tions, in their native element. To us — ^with the exception 
of a few, principally the shark tribe— they are wholly ino^ 
fensive, as even sharks are in some places. None of them 
leave their element to attack us. Not many, even in Uieir 
own domun, would molest us ; but all, even the most hos- 
tile, lemain there, helpless and indefensible against our 
power, however great their magnitude may be. All are at 
our mercy. The fiercest cannot long resist our means of 
annoyance.! We kill and take what we please. None 
can either master or escape us. The Divine conmiand, 

msndy« la tbe most rich and splendid in ita colour of all European fish ; 
Ua body ia beautlftilly green and red, or purple, with oval white 8pota.>- 
760. The angel flah and Innalated gilt head have a pleasing green tint 
In the hirundo trigla, ita pectoral fins are a pale green, edged and apotted 
with a rich blue, while ita body ia, above, a greeniah brown, and below 
siivery, with aides tinged with red.— 833. The labrua viridia is green, 
with a blue line on each ride. .... TheX. pavo'a bod^f ia varied with green, 
bine, and blood-red— both Mediterranean fiahea.— p. 797, 794.... The 
nox viridia, of Carolina, ia green.— 8&9. 

* The labrua trlmaculatua la red, with three large spots ; sola the L. 
variegalaa, with four olive stripea and four blue one8.--€00. Oihera dis- 

giay the red colour. The hamrur aciiena, red with a copper gloasJ The 
. bohar, reddiah, with white dota ; and the S. rubra, auaky red, and 
beneath white.— 804, 805. The perca miniata ia scarlet, with blue dots. 
—816. The cuculua trigla ia red above, dotted with black, and silvery 
beneath.— 833. The surmullet, when deprived of his 8«Uea, ia found to 
have a red bodv. Nothing ia more beautiail than the colour of this fiah 
when dying. It waa esteemed auch a delicacy by the Roroana, that it 
waa often bought fetr ita weight in pure ailver.— p. 830. Of other ooloora, 
the labrua coquua ia purple and dark blue above, and yellow below. The 
I«. mixtua is variegated with yellow and blue. The L. cynedua is a pale 
yellow, with a purple back. Tbe L. variua ia diversified with purple, 
green, blue, and black.— 803. Tbe aciena Ailvi flammua ia yellowiah, 
with golden atripea ; and tbe L. kasmira yellowish, with four large blue 
stripea on each aide.— p. 804. Many pleasing combinations of colour 
might be thus enumerated. 

f No fish aeema fiercer or more dangeroua than a ahark, }*et a slmde 
negro, with only a sharp knife, will aometimea voluntarily attack it. Tb9 
animal must turn on ita aide to give the Ihtal gripe, and while he is 
making thia motion, the courageoua black divea beneath and atabs him la 
hi»b^yi repeating the blowa till the creature becomes his victim.~Qald% 
Nat. Hist. VOL UL p. 47fi. ^^^ 
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llwt ma ** ihoaM hxf domfadon over the fiih of the leat*' 
hm been unceeeingW fhlfiUed in all parte of the world an4 
in ereiy generation, both of their racee and of our own.* 

The general chatacter of fish is not that of ▼oracity 
•mI hostiUtr. It is gentleness, hannlessness, soeialit^, 
and animation. They are peaceful animals; happy m 
Ihemaelvee, and for the most part harmonizing together, 
without any general display of savage cruelty or mafignant 
paeslona. Such as are appointed to be the food of others 
die in that way, and are sought and taken for thatpurpose, 
when the appetite actuates, but no further. But they 
cannot be justly stigmatised as voracious for this habit^ 
more than ourselves for taking and eating them and cattle, 
sheep, fowls, game^ venison, and other living creatures. 
Wo ar« carnivorous, but not voracious. We kill and cook 
Uie animals we feed on, but we have no malice, or ill-will, 
or hoetility in such action or diet, any more Uum in pluckp 
ing the apple, grinding the com, or boiling the potato* 
Itis therefore unjust to impute peculiar voracity and de- 
stmctiveness to these tribes, because some feed on smaller 
fish, and others on the mollusco, worms, and insects that 
Chey find. These latter animals appear to be as specially 
piwided for such as use them, as slugs and caterpillars 
are for birds, and grass for cattle ; for, at particular sea* 
sona, the ocean is made to swarm with them, for no other 
vietUe purpoee than that the fish may derive nutrition from 
them.t The mollusco, which supply so manv of the na» 
ttves of the sea with their subsistence, are therefore en- 
dowed with a power of multi|^lication which, as in several 
ether eaaes, astonishes us by its amount^ It is the abun* 

• ■?«! ftae ihark mmiis not hsbitasny or willingly to sttsek tbe 
taowB ne« ; for Captain Fortloek mentiona that he aaw Ave or alx largo 
fltafts Bwlmnning about the ahip at a time when a hundrad Indians^ 
■lala and Amala, were in the water : they never oflhred tu moleBt theaa 
laoela. thoagh tbeyaeiied greedily the bait thrown to them by ite 
SZlora: nor did the Islandera ahow any (bar at the preaence of the 
Shaika.—I»ortl. and DUon'a Voy. to Sooth Seaa. Wood, p. 886. 

t Mr.Thompaon haa brought toournotlee the genua »»|y»^J«>« jj«5 
■■aU emaiaeeoua trlbai, ■carcety an Inoh in length. Though Mtnartp 
ainoal nnknowii to naturaliata, it la In extreme abundance in the north 
^M Thev aooear in aorlng and aummer in maaaea ao Immenaa aa to 
S^ li;2JK^ yLi exTenl-They are th*n the chief tood to e^ 
lam whales and oihSr ftah.-Thompa. 2oolog. Raaaarohaa, No. 1, 1MB. 

1 ••Ttaa fbcondily of theae molluaauea aMphalea anrpsaaao all belief. 
fiukt feoad, by an arUAolal oaloafatioo, 400,000 yoang ooqulUss 
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of dwM pcttj invwIiJbnlad aaiiMdi» of vwioM M^ 
ao Mdaloiisiy piovided for U10 nntzimeiit of th/B fiib, 
which eolftililatM thai hmunoiu mppeanaoe m phos|4ioffef- 
Moee of th« wa which to often foiptuM and MiAtm tho 
auuriner on his watdi ui hia nightly natigation.* If mom 
•peeiM of fiah are alwaya emng, whidb ia noi bj any 
meana an aothanttcated fact, they would but Te9eaa&» tm 
giaminiToroiia qnadrniieds, who paaa their day in hrowMn^ 
and in nsting nunination ; neither can be fiUy branded aa 
wyrKioQa in sndi perpetual maarication ; for what ani- 
mal IB milder or more inoffennTe than the ieanqoilythe 
•▼er-eating eow, who takee 100 Iba. of giaaa in a dav. 

But there are aome fiwta which indicate that the ftdi 
haire been much miiconceived in thia reelect, and that, how* 
erer it maj be vnth tome particular claaeea, or at par^mlar 
aeaaona, the ftr greater number take leea Ibod, and live 
with pleaaure, and apparently from chcnce, longer without 
anv aacertainable quantitr of it, than any other tribea of 
anunala tluU we know of, ** The gold and aUver-fiah in 
oor vaaea le e m never to want any food. Th^ ate often 
•een for montha without any apparent nounahnient.''t 
Even the pike, which has been fo much branded aa »de* 
vouring glutton, fiittens on total abatinenoe4 The aahnoo, 
akhongh it cornea in euch multitude! from the ocean into 

taliMd betwwn tlia oppw pert, wbOe new em wwe devdopfag ikaa^ 
aelVM fn the onry."— FeruM. Bolt Univ, ]8f7, p. 416. 

* **ThB tea tb«n wppearu u tf 00 lira. TIm drop* of water tlmma 
Aom one pert to aootiwr are like flame. The light ia doc only Imenoe, 
bat of all rarietiee of colour, red, blae, gold, and ailirer. it to eanaed by 
mmy aotmala, of rerv diflbreot iriiea and claaaea, wUeh eone lo Hm 
rarlheewhea the aea la in motion; andVbich shine moat atnmgly whan 
tbey tbemaelvea are moat agitated. They belong to diHinneitt divtotooa 
of the iorertebraled claaa. They are aometimea to the depth of ft«« 
Ihthoma.'' 

Langauff, in 1810, aa ha paaaed (Vom New-Holland to China, ftaad 
them of the else of a pin*a head, in little ebaina three inehea long; bat ia 
•oeh numbera that the ocean aeeroed a aea of Itmiinooa milk. 

Mr. Tbompaon obaenred another Und, near Gibraltar, of the mum 
pte'a head aize, of the mednaa apedea. Theae were ao n nm enm a , that 
the aea looked like melted ailver. Mr. Tboropeon partiealarixaa other 
genera of theae phoephoreeeent emalaeeoaa anl nulla, ia Ua 
Zoologfcal Reaearebee, No. % 1899. 

t Ooidamitb, voL tti. p. 430. 

t** Tbe pffce, the moat voraeiooa of gahea, wffl liir» ia t wad wi.^. 

ftaag la Mr^ th««.''--€Mdm. p, 481. 
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lh« yfven» yet* when opened, is never foond to have mj 
amtiti To enbfltance in its itomaeh ;* an evidenee of 'their 
taking none in that period of their exietence — for the 
berrincs, when they thoal, are fband, on being opened, to 
have fed largely on the tea-caterpillar in their voyaffe.t 
Hm lamprey tribe are confeeaedly small, or no eaten4 Many 
fteU of &s sort wiU be recollected b^ the intelligent nata- 
lafiat, which will lead him to inquire whether the great 
majority of the finny worid do not, for the larger pvt of 
their existence, content themselves with the nutrition they 
extract lirom water alone, without any additional substance* 
At some seasons of the year, as they approach the time of 
spawning, or to recruit their wasted bodies afterward, 
many feed on the animal substances to which their asso- 
ciated instinct leads them ; but this can only be for an in- 
terral, in all those who live on the Crustacea, molluscs, 
sea insects, caterpillars, or spawn — ^for one obvious reason, 
thtf many of these are temporary productions, fwhich 
appear only at a particular part of every year, and onoe 
consumed, are not to be hiud again until the returning 
season in the next year reproduces a new supply. The 
exuberant mackerel tribe, that seek in their shoalinff the 
aea plant on the coasts in our neighbourhood, find that 
only in the beginning of summer. The probability there- 
fere is, that instead of being, as they are called, an ever- 
eatmg omnivorons race, the fish tribes are the smallest 
eonsnmers of food, either vegetable or animal, of all the 
of animated nature.^ That the pike, who bean 



« « AH fi^ennen uree that theynever find any Ibod in the stomadi 
«rth«st Osh."— Wood's Zoof . p. 178. 

r Roodoletins rightly inftra their uss of this Ibod, thm the qaaatity 
«ril ftaond to all Iheir ■tomaebs. 

1 Dr. GoMeinlth adnUU its "* dnipUdty of appetite. In Act, the lani- 
p«y^ And is eiUier slime and water, or ooch amall wafer tnaects as are 
■cane peraelTable. When it eomee up into onr rltera, U Is hardly pei^ 
celred to devour any thing."— p. 4M. . w ,i. v *i.^^ 

4 Ite whale is a specimen of this. Althons h eo vast in balk, hf Ms 
SB tittte or noching. ** How, then, do they snbeiet, and grow «> jW T A 
- iaoea which Is aeen floaUng to «b^. ■«». f»»i7^1«^^*^SJ!y 
. the medttsa. Is eufflcient Ibr this enpply." ** Thia la the ■•imple 
! or die great GreenUnd whale."— Goldem. p. 445.. .. • But this nipply 
wm^ ooly be Ibr Uiat portion of the year when tbeee little anlmala appear. 
Vto the other monito the whale must be without this Ibod; and this 
to be the Act— fbr ** the stoomeh and intestines of all these 
whn opensd, seMMa hats any Ihlag In thain,exocpi a ssA 
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the diitiiiotion of being the nuMt Yoneioiui of derenicnb 
ean yet live for months, and be hearty, without dennmnng 
any thing, ii an indication to ue that the natiual conetitik- 
tion of fieh ii to live without any food but the element they 
ewim in ; and that their requiiin^ it ii firom aome eitxm' 
aeoue impulse, and for some specific purpose, which they 
accomplish by taking the tenq»orary |pratificatiop. If food 
were essential to their comfortable TitaliW, they coold not 
subsiit without it The desire and use of it may therefore 
be infoned to be an occa s io n al appetite, for an appoioiited 
end, which it aocompUshes ; and not a general habit tag iifr> 
cessity, as it is with us and quadrupeds, for the siumort of 
our bodily existence.* This view of their mode oi meding 
is at least worthy of some further iuTestigation. 

The mild and harmless character of the fish class of 
being, in its gmeral preyalence, is impreaaively exhibited 

nactnons substsnee of a brownish colour."— A. 444- .. 'ThnM tbe wbalo 
■Itboofh the largest and strongest of all known animals, Is the smallest 



* A fbw Aetsas to the toding of flsh on Meh other win give «s s 
fUler view of the habits of some in this respect. Boom solbs hafs 
been fband with roes of shellfish in their bellies, though their usual 
Ibod Is ths spawn and yoeng ofxtther lUtt and though they haina no ap- 

paratUB in their moath ft>r masticating shells.— Bingley, UL p. SM 

Some of these were fbond within them in a state of sedation, as if soma 
ehymical action of the intestines liad dissolved them. Tdrbotw denroor 
the smaller Itinds of flrii, bat taiTariablv reAiae all that are not liriog.— 

p. 191 Bioet found several yoong luaioeand gamardsin the atomaeh 

of a UNO. In the stomachs of whitinos both qnrau and young he^ 

rings are often fbund.— Bingl. 941 The haddock has been found to 

iMeome At on herrings.— A Hie mackbrbl make great haToa 

among a shoal of herrings, when they get among them.— SBS. ... .The 

red surmullet foods eagerly on crusiaoeous animala.— 960 Water 

snails are found in the stomach of the grayling.— 979 The dogflsh at 

times devours large numbers of the naddock and cod, and at otheri 
seems indiflbrent to them.— SlO. Remains of the dogfish hays been 
found in the stomach of tbe flrogfisb. 

That several flah consume others is certain. But the points which 
require to be ascertained are, whether the eating appetite of fish is not 
an impulse of particular seasons for particular purposes ; and whether 
tx aome portion of the year they do not subsist without fbod ; wfeKtlier 
even the carnivorous are not harmless and tranquil, except at the stim- 
nlating period : and whether their desire for food is not simnltaneous 
with the supply, and as temporary as that flneqnently la ; and, what is 
tlie proportion. In number as well as species, of those wlio food on other 
fish, to the tribes that use only vegetables, or insects, or tlie emataeeoas 
and testaceous classes. The correct answers to tliese questions would 



probabiv reduce tbe alleged voracity of fishes to S mnch'more moderttt 
ssn m ation than is now ontertalned by 



many. 
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«f an elepluoit.* The grampufl, with ito iword-liks tont 
fin, will attack the paMing whale, and diatoxb the 8eak.t 
The heantifiil dorado puranee the fljing-fiah, which eacaiMa 
hy emerging into the air with its pinion*like fins :t bat the 
object here ia fiK>d, or the pleasure of the chaae ; not ani- 
moaity. The aeorpius eottus evinces an angry emotion: 
but rather perhapa as a self-protecting repulsion, than as a 
pnrpoaed aggression.^ So the percua scorpoma «fisplays 
an irritability, which may be referred to the aama motife.1 
The fish which deroor others for their subsistence act bat 
like all the camiToroua animals of nature ; and they an in 

*Tb6 xiphifts platyptenit. His upmr Jaw Is lengtbenad Into a flst, 
aharp, Wofsr^llke beak, which rewmblM a sword, but tkr man mrong 
and solid. With this It attacks whalos, and sometimes sbtpe. When 
the " Leopard" flnom Golnea was cleaned in 1735, the beak oTa awoii^ 
flab was found in its bottom, which bad passed through the sbeathiaf 
and a three inch plank, and fbur inches beyond that into the solid timbsr. 
It had IbUowed the ship, and struck it as under sail, and must have 
broken <rfr in the animal's struggle to disengage it.— PhiL Trans. voL xH. 
... .There is now in the Briiim Museum part of the hull of an East 
Indiaman with the sword of the flsh driven completely through it almost 
to its base. The captain inrbrmed Sir J. Banks that the animal kUIsd 
itself bv Its prodigious exertion in the blow. — C^itain Crow saw aoms 
awofdMh pursuing and stabbing a whale near the Hebrides, while tti, 
which he calhi tbresbers, springing into the air, deseeoded npra the 
whale to flap him with great Tiolenoe with their talis. It was a eom- 
Mned aitacs, ftnm which ha was bleeding proAiaehr.— Cant Hai^ 
Crow** Mem. 1830. 

tThls animal, which iyeqnsnts both the arctic and Atlantie seas, 
94 feet long and 18 broad, has a bony fin, often six fbet long, resemUing 
a scimitar or bent sword. Itis a great enemy to the whales. Flocksoi 
them attack the largest, Asten around him like ao many bnU-doga, tfll 
be roars with pain, and often kill and devour him. It also earriea on a 
•onstaot war with the seals, which It pushes flvm the rodts into iha 
■ea by its lone back weapoa.— Kerr's LlnRans, p. 904. 

$GoldsoL540. It nunr sometimes happen that the tropic bbd, or fba 
aibatroaa, Is In ths ahr wlien it rises; but they an not "far evtrca iha 
wingio soixe tt." 

VTheAtherlaaber. It InbaUtadeepplaeaansartheaborBsorOfaea- 
iaad and NewfiBondland, and is rery fleree and swift, tIkNigh kasttaaa 
afiMthmg. Us head is armed with numerous large apinea. '*U taH- 
lows sharks and other large predacious fish, lashing them with its 
qiines, which H can distend m a formidable manner, nntil they ma 
foeed to abandon ita haunta."— T. Unn, 793. 

II **» faihabita tai ahoals the MediterFsneaa: hides ftself aawog ths 
-weed ; preys on fish and crabs, and, wnm touched, erecU aad 
nods with the spines of its dorsal fin.** It ia abore a fiwt ia length. 
7-T. L.7S9 — The traehinus, in most European aeas, a Ibot toafc 
mnles itself in the sand, leaving only Its nose out; but yet if troddoi 
"""^ it strikes out the spines of ite Am doraal fin with tone, and to- 
a wound which eaassa SB ioHasdiate iafiamaMtiaa^—ArTM. 
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Um iBisUMt mimlwr of their order. The gene- 
nl peaoe of the deep ie proTerUal, and iU umal aspect k 
thai of ita animated inhabitanta ffUding cheerfiiUy, imdia- 
trngoiahud and undiataihing. They are for the moat pait 
indmereni or inoffenaiTe to each other, and many are 
highly aocial and pioftiaely gregarious. We may therefiire 
nuer» that evil pasaions are very rare among them ; and 
that malignity, revence, or Airy should not be made fta^ 
tmiea of their general character. Even the dreaded shaifc 
is, ID ita largest species, rather an unmolesting giant, except 
tosrafds ita iqppointed food.* And vrhen the carnivorous 
seek their prey, vre must recollect that as all fishes can 
swim at every point of the wateiy depth, the unftthomed 
pfofonditT of the ocean presents abundant fiicility of escape, 
to any which ha|>pen to be endangered by their pursuers.t 
The natural instmct allotted to it teaches each class whera 
it can move and live in the greatest safety ; and no greater 
eoaanmption can take place among the finny race, from 
sooM subsisting on othen, than that proportion vrhich the 
laws of their cieation have appointed. This is so wisely 
regulated in all the classes of animali which form food to 
each other, that the general comfort and multiplicity seem 
never to be destroyed, nor even perceptibly diminished. 
No IftW of nature ^ypeara to be more nicelj adapted, n<vr 
more conservatively governed, for the promotion of the com- 
moo wellare, than this endangering and yet sustaining 
agency. 

*Tbls Is the nsxlimis sqtnalns, or basUof tbtak, dwsllifif fa the 
srede end Europeiin Mn. <«lt growstosprodlfiotts •iM^aiMl nedsoa 
ite mbsUot oMseeous aniouUs, wUeh U •wallows wbole. It migrslMb 
sad sppasra si certain tiniM In gmt shotls. It 1« Amd of Ijrioff near tbs 
■erlkea of tlio wstor, Ibr the Mke of warminff iteelf by the son. Bat It 
li sol very fieree."— T, Linn. MO.. .. .In this milder temper, It iss great 
coairast to its ferocloos relatiooe, the lygrnia or bsmmer-eheped eaark, 
the Mae eharh, and the white one. The appendlenlatne, or Botany Bojr 
•haft, is very fleiee ; hot he Is only 19 inches long .— PhUllps'e Botaay 

t As SB Insiaaee of this power of escape, It may be mentioned that a 
to Com wall once eaw a seal in poranit ofa mnllet. The Hah 
, to and ftoin deep water, ae a hare ehaeed by a greyhound, lUl, to 
, more epoMllly toeecape, it glided into ahoal water. The eeal Mr> 

^ ; hot the moOet, to gel more enrely out of dangvr, threw itaeir on 

Ha side, and by that meana darted tiirongh ahallower water tbaa, whh 
the 4W1 depth of Ite paunch and flaa. It could have •warn to, sad so sa- 
.^Bnif L Aa. wofr. vol. 1. p. 150. 
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It is in the moiM and seal tiflMs, wHich display Mveral 
of tbe flitalities, and some of the bodily pecoliaritles, of 
the qnadniped, that the spirit of personal battle most ap- 
pears, if et eten in these this combating fiereeness arises 
mm speciic eanses, and is exeited for specific ends, and 
not as a general temper ; for their usnal habits are aeil» 
indnlgenoe and indolent repose. The males of each kind 
light Tehemently for the particular stations they have se- 
lected, and fi>r their connubial companions.* When at- 
tacked, they also make a sturdy and desperate re8istance.f 
Tet these are mild when unmolested, and are found tame- 
able and docilct The largest of them has the cirilized 
peculiarity of beine monogamous, and of living together 
with his single win and offspring in distinct little families, 
all close and peaceful neighbours to each other, like sn 
associated tribe or etass.^ Some of the species are as 



* The vndne smI ll«<t!i0nts the wnooMt of Kaanehstlra, New-Zei^ 
land, Scateoland, New*Oeorgia, and other places. One male Uvea ia 
fhrnily with many females and their young. Each animal baa a par- 
ticular stone when on land, which serves fbr its bed, and which it nevw 
deserts. For their stations, and on acoonnt of their wives, the males 
A^t bitterly ; and their battles are always single combats.— Ken^ 
LinMBUs, p. 131. The other species of seals have the same habit. Tbe 
common seal, phoca Titolina, sleeps generally on shore, oa a stone that 
Is a eonskteraUe height iUmvo water, and in summer on rocks and saod- 
.haoks.~i». 191 

t The seal, when overtaken, defends himself vigoroosly with his feet 
and teeth, and can bear many wonnds, but is killed by a blow on its 
nose.— A. 194. 

The morse, triehlchiis 'nsmams, or sea-horse, sometimes 18 feet 
long, and 12 feet round in his thickest part, defends himself with gnat 
resolation. If wounded in the water, be will attempt to sink the boats 
by rising ander them, or by sticking his great tusks into its sides. 
They often sleep on the icebergs, and, when disturbed, throw theok- 
selves into the sea with great impetuosity. It was this kind which 
Alflred called horse-whales, In his account of Othei*s Voyage.— Kecr 
Linn. 118. 

tThe common seal *< sports without fear round ships and boats, is 
afa gentle nature, very docile, and may be tamed and taught to obey a 
keeper like a dog."— Kerr Lin. 1S4. The one exhibited in London in 
1750 answered his keeper's call, would take food flrom the man's hand, 
eraw! out of water, and, when ordered, stretch himself out at full length 
on the ground ; and when directed, would return to the water. 

$ Of the trichichtts manatus, the iamantin species, which dwdUs in the 
African and American seas, varying flrom 8 to 17 feet long, and 7 feet 
round, never goes on shore, but keeps near the mouths of large riven^ 
browsing on the grass there. It is said to be often tamed, and to d»> 
ngnt in mnale. It lives in femilies of one male, one female, a haU!> 
grown, and a very small young one. By pasturing much on (he aqna- 
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pkjribl M s kitten** In iwwwing tlie natiml chancter 
c/ ibhMp W6 nrait, as on all other fubjecta, taka ooi prin* 
dpfea firom tlia moat prevailing phenomena; and never 
aubatitota the exeeption ibr the general law* 

Aa fiahea have not a laijrnz, or organ of voice, nor hinga 
to ooUoet and emit the air which ia to be made vocal by it, 
thaj do not oommonicate their meaning, wanta, or feeUnga 
by aoonda, like the birdi and qoadrupedi. Yet a few make 
attempta of thia aort. Aa the thunnya aail in their vaat 
ahoaK they ntter a veiy loud hiaaing noiae.t The ground 
lia^ tmia, ifiakea a aimilar aonnd when he ia handled.| 
The aeiena atridena givea a email ahriek when firet taken 
out of water.<^ And the grunnicua oottoa alao makea a 
aqoaaking noiae when handled.l| The areat moiee roara 
like s bull if diatoibed, and anorea whue a8leep.Y The 
'■"'■M"*^" aeal moana piteoaaly when paraued on land, aa it 
ia hurrying to the aea.** The oraine kind low like an oz ;tt 
and the leonine one both amnta and anorta.tt But all theao 
latter partake largely of Uie quadruped nature. Theae at* 
taoipla at utterance may be regaided aa efforta of the ani^ 
mal to expreaa ito feelinga at the moment, and therefore aa 
indirariona that ita mantel nature ia experieneing thoae feeU 
inga. It ia undergoing the emotiona of pain or fear, and it 
ia remarkable, that although not organized to be vocal, tha 
excitation of the alaxm urgea it to endeavour to expreaa ite 



da itaats, fumeiM teitto and fted on ita akin ; bat tba aaa-lbwla nllava 
IMB, byperehinc on tbair backa, and picking oat wbat ia moleatlof 
tbaai. Tnalr alght la wtak, bat ihcir bearing axtrenaly a6Bla.^Kanr, 
p. !«. 

* Tha aaa mm, trieb. nan. aliwi, 1It« fbec long* witb a baad raaambJing 
a dag, wtdi narp ereet aara, and a aort of board on botb lipa. ia of ihla 
M. flloller doaeribaa it,aaha aaw it offtba eoaai oir Amariea, 



ID baw baao tall of fVolie and monkoy tricka. It awam round tlia abip. 
tanking at It wttb graal anMaamant, MNnoilmoa raialng Ita body a ihftra 
avt out oTlbo wator, and kaeping erect A»r a conoidontbla time ; tbaa 
darting nndor tbe abip, and appearing on the other aide. At tlmoa to 
dived, aad broof bt op a eea jAant like a goord, whicb it toaaed ap and 
eaadtt H, and iwyad many Imntaatic tricka. __ 

IT, Unn. ». t Jt»- 837. % lb, Wt, 

|A.7da. irKarfaLinn.US. ««A. 194. 

ft A. Its. ** Atitr a victory, tbey make a noiae aoowwhat Uka tba 
abtrplnff of a cricket i and after a deftat, or a woond, wUl maw Uka a 
cai.^— Blngl. An. Btog.i. p. 165. 

ita.m, **Tbelr voice la not mocbnnUke tbe deep ballowlng of Ilia 
baU. TlMyoaa|oaoablaatUkaalMep.'*— IBlo^lOfe. 
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wontioiBi by wnind. Thti.seeois to imply Mine mikiiowii 
eonnexion between the feeling of ^ pain in the fiving piinciple 
and thoee nenree and miuclea of the bodhr which can be 
made to aignify it bj aoond to othen. Where the orgaa 
of voice haa been eldborately provided, aa in the babe» we 
might expect an intetior conmranication to have been m^ 
pared between the mind and ita moveaUe larynx : bat vnica 
no apecific Amction haa been made for the modification of 
•onnd into an expreaeion of the feelinga, it ia ex tr aor din ary 
that the excited creature ahoold aeek by that to denote ita 

Sprehenaiona. It ia another intimation thaf thia marine 
laa of ammala have thoae emotiona which we term menial 
feeling, that when the nraine aeal ia in that atate which we 
odl grief or vexation, it haa been obaerved to ahed a flood 
of teara.* Thia bodily effort haa anch an appearance of 
mteUectoal aenaibility, that the mlea of ioat reaaoning in* 
dine vm to hesitato before we deny ita identitv in thia am- 
maL Other feelinga in thia tribe aeem to be of thia charao- 
ter.f Vuih indicate emotiona which imply that a real aen- 
aatim of alarm ia affecting their living and thinking princi- 
ple medBely at the moment of actoal danger, when ttmx 
woold be rational in the most intelligent being.t 

But if fiah are aenaitive to pain and fear, they are aa 
■laceptive of pleaaurable feelinga. They have the appear- 
ance of aplacid and contented atate of exiatence. No bird 
or quadruped seema h^pier. None have fewer wanta. 
None require leas means in order to be comfortable : thef 
need only food ; and yet they can aubsist even without thii 
when the abstinence is necessaiy. They aulEBr nothing 
from inclemency of weather, or variations of the seaaona : 
nothing from heat, cold, frost, rain, or Mtter winds. They 
aeem to be generally exempted from diseaae. They are 

•Ken^Ltnn. Its. 

t U IMS been Mated by those wbo bare obserred Uris anliiisl la lis 
ilstWe eteoient, ** that eeale delifht in tbnnder-etonne ; and that doring 
these timee tbey will eit on the rocks, and eontemplate with apparaot 
pleasure and gnutflfsthm the coamlsioa of the etements."— Binglej, 
VOL L p. 160. 

I Thne the gobrne schloperf . when panned by other fish, seeks refttcs 
ia the mod.— Tnrt. Unn. 748 — When the lerifatas tetrodon Is 

■Isnned it eraele ite prieklee.— A. 891 When the gelatinosos of 

K e m e rherlre, a fiMt and ■ half loof, i« lint eansht, U tremblea like a 
plwe or jeUy.— A. 906... .When the tagan raia of the Red Sea is taiua. 
It bests TioientlywHh its fins In fiMtSfilatkMi.—i». 810. ^ 
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•twayt in one ewn^tempentiire ; thiey «njoj a longwr con* 
tinuitj of health and strength than moat other animala ; 
and mm those causes appear to possess a natural longevity, 
which in some of their classes surpasses that of man.* It 
eeems to have been ascertained that even a carp may live 
Ibr one or two centuries, t Some have the comforts of 
&niily association ;t others, that of large mutual society.^ 
One kind has the gratification of suckling and nuxsing.ll 

*Loi4 BseoQ has thns estimated tbese advantages: *<Mo8t oftba 
^isimlws Incident to mankind arise fkom the change* of the atmosphere: 
tal iaiws reside in an eiemenc little subjeet to change. Thetra la a 
■niftirni <i i tet e nee . Their movemeata are withont ellbit, and their lilh 
wtdmn labour. How long a flab oontinueo to live, la noc aaoerlaiued ; 
pertiapo the lilb of man would not be long enough to measora thai 



t Two ways of deCenainIng the age of flehea have been d^aed. Oao^ 
hj numbering the concentric circles on the eealea ; the other, by those 
la a transverae aection of the baclibone. On examining a flah'a acals 
by a ■i c roeu m e, it la found to conalst of drdea, one of which is added 
svwy year. The eame annual addition occurs to the backbone. By 
thta mode, BuHbn fiwnd a carp to have lived 100 years. Geener had 
one aa old : and Albert! afllrms, that another was of double that period. 

Bulbar Nat. Hist. Goldaroith'e Nat. Hiat. vol. ill, p. 488 The age of 

the skate and ray, which have no ecalee, rousl be judged of by the back- 
hone. Dr. Former eaw carp in Prussia between 00 and 70 yeara old.— 
Phil. Trane. . . .In the royu pond at Marli, some particular fish were alive 
la the middle of the eighteenth century, which wpre traditionally n- 
esided to have been nlaeed there in the reign of Franciel. in the six- 
Caeaih. A pike waa mund to be 00 years old ; and Oesner atatee, that 
la 1497 one was taken to Svrabia that had a brasen ring with the date 
sT ma Bat it is desirable to have such fhcts conflrmed by modern ex- 
Mrieoee. — BuObn thought that whales have lived 1000 yeara; bvt 
Bshalts argues, not unreaeonably, that this infbrenoe is not aulBciently 
graaaded.-~*Bch. Arlst. Anlm. 

t The seals, sad walma or morse, Uv« in the society of their owa 
iaalHee and of each other, and are frequently eeen basking together by 
searas sad hundreds. Tint porpolaeo are aeen awlmming together la 
large het da , aometlroes in regular lines very slowly, and tumbling 
afesac ia the waten ; at other moments, darting fbrwarda with great 

vuleelty la an Irregiriar maimer.— Kerr^ Linn. p. 30S ** When a 

imnatl is hooked or atruek, the whole herd will attempt Ita reaoue.**— 
m^^ vol I ■ 154 

% lis namerDUs flahea that live and aaO together In vast shoala are 
laaisocss of this kind of saeociation. 

I The eemmoB whale auddee her young, and takes enre of it with 
gnat aflbelloa.— Kerr^ Linn. SS7. The Ibmale eeals alao auckle their 
oAfitog Ihr sU or seven weeke, in cavema or hollow rocka, and then 
to sea when able to take care of themsetves.~Kerr, p. 
IS tribss also auekle their young with attention and ftm^ 
As dam lii«iileht»)ias breaau like a wobsb.— Kerr, pi 118. 

T8 
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Thctr fpoitiTeiiew erideneei their enjoyment ;* and tlieir 
motion 1^ ewimminf , being always governable as to its ce- 
lerity by their own will, is gentle or rapid, just as they 
pleaae ; and most therefore be an exercise as pieasnrable to 
them, as those of oar own race who can imitate it find and 
declare it to be to hmnan sensibility. Even their fisar can 
subside when the reason for it ceases.t 

The just conclusion from an extended and impartial re- 
view of the habits and appearance of this class of animals 
seems to be, that fish have a general tranquillity of char- 
acter and nature, combined with much agility of move* 
ment ; and possess, for the most part, that peaceful comfort 
of life and feeling which gives the great cnarm to sentient 
eustence in every form and region. Animated and pacific ; 
many species fond of sofiial combinations ; the more insu- 
latea most commonly inoffensive to each other ; those ap- 
pointed to be the food of others, becoming so without contest 
or passion ; each with few bodily wants or exciting grati- 
fications — ^the great deep usually presents to our considenip 
tion an immense space of animal harmony and of temperate 
enjoyment. No life can be simpler ^an theirs — ^none 
seems more universally soothing and pleasurable. Pain has 

* The seals are seen wallowing in their miry beds, and tambling play- 
fhlly over each other. — ^Kerr, 13S.....The dolphin and porpiriae are 
often aeen sporting on the water. Many flah display the same kind of 
Joyous activity on the water.. . .Cranta mentlona, that walraaea, wbea 
playing abont the water, hare been fl^nently obaerved to dr^w, with 
their long tuska, aea-fbwl beneath the anrflioe, and after a little while 
to throw them up into the air. " As they do not eat these birda, this 
ean be done only out of wantonneoa and ftolie."— Bingl. i. p. IM. ..." A 
seal tamed in an island near Edinburgh had all the afiSetion and ]dayftil- 
neaa of a dog. It fliwned about ita maatera, licked their hands, and met 
them on their return. It would anatch up a aUckor bruah, scamper off 
to the water, and awim about with it to a distance. It alwaya cams 
back with what it bad taken, and laid it at their feet, Ihwning and ftNid- 
ling all the while."— The British Naturalist. 

t When the seals are attacked, " They fhFl into the utmost conl\}8ioo, 
and tumble down, and trmnble ao violently, that they are scarce able to 
use their limbs. When, however, they find it impoasible to escape witli» 
out fighting, they become desperate, and turn on their aaaailant with 
vaat noise and fury. But when they find themaelvea unii\}ured, and 
that there is no intention to aaaail them, they aoon overconM their ftar 
of mankind. 8teller, when he waa on Behring'a lalaod, lived fiyralx 
days In a hovel that was surrounded by these animals. Thay woie 
soon reconciled to htm ; would obaerve with great apparent calmnaas 
vr^t he waa doing ; would lie down near him : and even sulTer him ts 
take holdof and play with their cubs."— Blngl. An. Biog. voL 1. p. 108 
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biA little or bri«f retid«iiee among them ; for, ctren when 
•baoibed bj larjisr ones for nutriment, they are iwijlowed 
without lacera t i o n, and entombed in darimeM and death 
befove they are well eonaeioue of their chanffe of aitoation* 
Death thereiore is to them what the Druidii in their my- 
thological theorie% sang it to be to man : 

A ebaaM wklch eaa bnt fbr a moment teat— 
A poUUMtween the Aiture and tlw patt. 

Thna they reiireaent to the contemplative mind an actual 
fanage of placid happinesa in life, and of un&it departuM 
fiom It. 

Such are ftth. — ^It is our advantage above them, that we 
can add to their physical placidity the ex\joyment of the 
moral principles ; the mental sensibilities ; occasional de- 
lights of exquisite jovs ; intellectual activities ; the sub* 
fimer feelings of our highest destination ; and the gratify* 
mg pleasures of social communication. All these occupy 
aiM attract us, and furnish many a banquet in the succes- 
sion of our revolving years. Yet, amid life's varied streams 
aad sources of transport and pain, often mingled and often 
altemattng, we learn at last to prefer those muder and more 
certain or enduring pleasures which calmly sooth us, to the 
bustle, the labour, and the excitements that engage and 
animate our youth and maturer strength. Affitation and 
emodon at length lose their charm : they disturo more than 
they amuse us. As age advances to its sober evening, we 
perceive and appreciate the value of conscious life without 
pain ; of sedate tranquillity ; of reposing, yet not inactive, 
thought ; of sensibility without perturbation ( of patient 
hope ; of resting moveability ; or sensations that pleasct 
bat do not agitate ; o( Intellectual rumination ; and of 
thoee aolemn aspirations of sacred foresight, of prospective 
gratitude, and of humble reliance on the great mediatorial 
Senefbctor, which close our mortal days with true dignity^ 
and make even dissolution an inestimable blessing.* 

« AflWQf tbe Hvlnf sfMCarM In ths waters ar« the rtiTAoioirf and 
eawTATSoufl elsMM. The flnt sre rmrarkable ftir tbe eoftoese of thdr 
be^ta, ibe conttottlfy of tbetr pvia, the simpiioity of tbelr moutb, snd 
tbe BerewMoey ef tbelr tttaetament to tbelr calesreoas dweUlnfs. Tbsir 
Sbdtoeie Bfiaelpally eoiBpaoed «r carbonate oTIlme, wltb a smsU pontoa. 
ef saloMrnHater. Tbsj ■>• divided Into Ibres airaageaMBis: the 
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LETTER X. 

On the Nature and Phenomena of the mental Principle vMeh appears 
m the FMtCrder of animated Beinge. 

Thb habiti of fishes are too Uttle known for ua to fom 
anffident ideas of the extent and degree of the mental fac* 
ttlty which accompanies their tiving principle. The sim^ 
lanty of their bndn to that of birds was remariced by one 
Df our distinguished anatomists of that grand function of 
our present mode of existence.* Their organs of sense 
resemble ours in the principle of their construction«.with 
particular modifications to suit them to the watery medium 
m which they live.t 

That they possess and exercise volition many show. 



wyALTBs, ineiodins oysters, cockles, muscles, scallops, Ac. ; the uia* 
TJkLVBs, as periwinkles, limpets, welks, and snails ; and the multivalvcs. 
Bosc has classified these under several subdiriaions, in his Hist. Nat. 
iaa OoquiUes, in the Diet. Naturelle. In his system, the orrangemenc 
is more methodical, and the genera more definite, than in the Unnieaa 

2 stem. The Supplement of the Ed. Encycl. ait. Conchology, detaito 
B classification ofBose. Conchology comprises the shells which pn>> 
tect the m^useous animals.— 7ft. 
1%e oRUSVACBoiw have a fibrous texture, articulated members, com- 

Cited organs of mastication, and at stated periods renew their oevei^ 
. Their shells contain phosphate of lime.— Suppl. Ed. Ency. p. 284. 

* Dr. Th. Willis. As he had traced many resemblances between the 
bnin of man and that of quadrupeds, so he remarks of birds and flslMs, 
*< Both these species of anmials, coetaneous, and as it were twins at their 
creation, have their aflinity in nothing more strongly than in the fhbrica- 
tion of the brain." He proceeds to detail the similarities.— Cereb. Anat. 
67-70. The parts wanting in the one are absent in the other. The 
additional peculiarities are exhibited by both. 

t Borellf examined the optic nerves of the swordfish, thnnny, and 
otbers; and disputed with Eustaehius and others on their structure: 
eontending that they were cross-barred and complicated like cloth, and 
not longitudinal fibres.— Lett, in Malph. Op. vol. ii; p. 1-7. .. .The optie 
serves intereussate in them, as in animals. The medulla obloogate is 
exactly analogous to that of birds ; fitting the one to swim in the sea, 
and the other for that flight in the air which may be called an aerial 
nstation.— Willis, 7A. Their cerebellum resembles that of the mors per- 
A^taaimais.— 70. Cisaeriqfl PlaeaaUana assnhed olOctovy narrm le 
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Th0 two tmotdHahm who plunged their beaks int6 Hm 
ah^ thej ponnied, •pparenUy eupposinff them to be whalee, 
or aoBM anologons suMtanee, exhibitea a vigoroua deter* 
ninatioa of their will to their own perdition.* Yet, though 
miataken in the object, the blow was not ill judged, nor the 
fine* with which it was ffiven ; for this would have buried 
their snout so far in a whale as to have enabled them to 
have extracted the nutritive matter they sought by the ao- 
tiooy before the whale could have loosened its wounded boc^ 
irom their attack. To mistake the keel of a vessel for Um 
animai, was not a greater error than a seaman's mistaking 
a whale for an island, or a fog-bank for a real shore, whidE 
has been repeatedly done.t 

The fish which climbs trees displays an equal exerti<m of 
peevliar will, thouffh its exact intention is not known, be« 
yond the general idea that it is seeking for food, or some- 
thing agreeable to its perception.t The salmon exhibits a 
remarkable instance of determined effort to effect a rational 
purpose, in the extraordinary leaps which it makes to 8ur> 
mount ca t aracts or other obstacles which impede its pro- 
gress as it ascends a river. This requires, not only will, but 
eoneet perception and judgment, as its muscular exertion 
must be regulated by the extent and nature of the lunderanca 
which it meets with,^ and by a perception of the height to 
which ita spring must reach. Other fish can make such 

* its befora, ooca [*] p.^10. Ths whale mdeavonrs to ■trlks its 
s— Hsm with lis tail ; or which one blow would destroy him. The 
swoidfleh, bf great sfflUty, avolde the deseendl n g ruio, and, bouodiog 
la the air, afelo fhlls npon the whale. 

t Ifittoa hss noCieed one of theee lllasions— 

** Him haply Bliimb*riag on the Norway (bam 
The pUoC of eome email nIght-Arandered ekiff 
Deeming eone ielaad. eft, es eeemea tell, 
With fixed anehor in nle ecaly rind 
Moon by his elde."~pBr. Loet. B. 1. 

I Theperea aaaadene, whieh Inhablte rivaleia In Tranqoebar ; ebeoc 
a aelm loof . By the mesne of the epinee of Ito gHl-covere, end the 
edbMBB rays of iie other fine, it erawle up treee.— Unn. Trene. vol. ill. p. 
M.....Iieot. Dalderff eew It aeeending a pelm growing near a pool of 
water, and had got np Ave ibet when obeerved. It wee very tenaeioue 
erub, Ibr It moved eboat on dry lend many hoare after it was taken.— 
Hi. .. .Dr. Shaw ealle it the climbing eperue.~0. Zool. vOI. hr. p. 47ft. 

$ Mr. Pennant wetcbed them et ron Abergleslyn, where th^ had to 
psae a perpendicoler fbll. 'llMy sprang ap qaite etraighf , and with a 
iraaiakNM nBOtioa. They do not elwaye sacceed in their llret lesn, and 
la that eaBsrspsatU,irthByeaa,UU they have eleand tto diafanilff- 
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dvvatiiig statts tvben tbej ehooM.* The sevenil specie* 
of flyini^fiah display, in like manner, Tolnntaiy ezertione 
•n emergencies of danger, in order to escape il, and die 
idea how the j can do so : a spontaneous motion fer a rea- 
sonable purpose, at the pn^r moment, and continued as 
Vm^ as the necessity lasts, or the ability to perftim it xe- 
mams«t 

The periodical migrations of so many tribes, for the pa>- 
poee of fecundating and depositing their egva, diqday a 
mental instinct in rational, persevermg, and ^ncacioas op»> 
jratiob* The same combination of action and judgment 
appears in the fish that crawls on land in search of water it 
uid in the night journeys oi eels, for obtaining.food.^ But 

The leap to aieieUiiMB 7 or 8 ftet.-^Brit. Zool. rtH. ix. p. 8M *< On tte 

fiver Liffev, In Ireland, there is a catanot about 19 fiset high, «p whidi 
these lleb leas. They flvqoently flOl back many times beibre they sar- 
BOODt it.'^^Bing. An. Biog. vol. iii, p. 970. 

t The troQt lema seTeral Aet oat of the water.— T. Linn. 817. And 
the trichiorua of Booth America often leaps into boata as they pass by. 
— />. 7W. 

* The aeerpont Tiriitans, In the fteah waters of Amboyna and AipiB, 
kss than the river perch, thus raises and snspenda itself ibr a cIbmv 
when paraued.— T. Linn. 757 So the trifla volitana of the Mediter- 
ranean and Asiatic seas flies out ot the water in every direction when 

endanfored.— 7ft. 8S4 The exoecstus volltaus is the most oelebraied 

Ibr Ibis exertion. It is done in all by the pectoral fins ; but the lli^ 
ean be anpported only while tbey are wet. Captain Tobin watted 
them about Otaholte. They use their tail to supirfy their pectoral wings 
with the needed moiature. He frequently saw the dolphins and benitss 
in pursnit of them ; bat none could go beyond 100 yards without dipping 
In water for a ftesh supply of wet. Its length is ftxxn IS to 15 inches, 

o-Penn. Br. Zool. vol. iii. p. 3SS. Wood, ZotA. vol. ii. p. 187. Thcnf 

are sometimes in danger ihxn aea-birds while in the air ; but this coined 
dence of their presence cannot very often occur. The caaual incident 
has been dolorously magnifled into an habitual circumstance, and the Ash 
supposed therefore to lead a miserable lift. It is most probable thai, 
having the power of the aerial excnraion, it often uses U for its owa 
amusement. 

t The calllehthis silnris *' inhabits small running streams of Europe, 
and when these are dried up, crawls across meadows in seareh of water.* 
When oonllned, ** it is said to perfbrate the sides of reaervein for Chs 
purpose of msking its escape."— T. I«inn. p. 839. 

^ During the night they wander along the meadows in search of snaSa 
and worms. — I>r. Plot mentions this foet in his History of BiaBbrd' 
shire. That they can travel out of water is certain . . . .M. Arderon saw 
them sliding up the dry flood-gates of the wsterworics at Norwich, aix 
foet above the surfoce of the water, with the greatest foeility, to gat into 
the water above the gates.— Phil. Tr. vol, xllv, p. S95. . . .Dr. Anderson, as 
as walked by the Dee, observed a close connected stream of yoang eeiSb 
two inches loQg,moTiBg«k»gUieedfeoftbeiiT«rinshoslwatar. nay 
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fStmj mtff9 with the Mmblanee of fcnowinff a eon* 
^oeCor, in a manhalled fonn, we eannot etold inferring ia 
tlMnBi tiie eeme degree of reaioned intention and judgment 
which we aacribe to animals who exhibit inch habits.* 

A Satinet action of Jodging mind appears in the Hell 
that dineta the* projectile blow on the insecta it perceiresy 
and d es ir es to make its food ; for this requires a careftil pro- 
poftioning of the force to the distance, and to the amount 
•f the water that is thrown ; in this operation an accurate 
p e ice p ti on and instantaneous Judgment are necessary in 
order to produce so continually a successful result, f 

The fishes that hide themselves in the mud, to be in safety 
from their assailants, or to avoid danger, or to procure com- 

on, nlgM and dtr, wMioot Intemptlon, ft>r sevara] waAs. TiMir 

■ was aboat a mile an boor. That place was alx miles from tbs 

Ths aksal was ooc l«ss than from 13 to 90 feet in breadth, and veiy 



Ions. " Whenee they came, or whither they went, ! know not. I aia 
Md ibo aamr phenomenon takes plaee ererv year at the same season."— 

Aad. Bat. Wood, Zosl. vol. it. j>. ISft Eels are in some places so nu- 

aMfoaSfttai in the Garonne 00,000 are said to have been taken in one 

4Kf by a ainfle net Dr. Bloet mentions that many wagon loads of 

taaoi art conveyed from the moaihs of the Baltic into 8axony.^/ft. a. 
1S7. . . . The fMlowlns paassfe explains what Dr. Anderson saw : " Eels 
aradoes Ibslr voans aboot t be end of sammer. They are said to descend 

10 lbs sea for thia parpnse, and to take the opportunity of the most 
era nlgbis, and when tbe rivers are flooded by accidental rains, t« 
lbs oeean. Tbe yoang fVy begin to return \mg the fVesh water 
«— jt the #nd of Janosry : and continue their passage fbr the three (M« 
Iswtsr months, daring which time ihey are taken in the rtter Amo by 
aanioM ; bat of so email a slie that a vaat number of Chen goes to a 
yssnd.**— Oold.Nal. Hist. vol. iiU p. 357. 

* Tbe lavaretus salmo ** inhabiu Northern Earope ; and in spawning 
ihas appTMicbes the months of rivers in immense shoals, swimming near 
lbs sormeo, in an acoio*angled colomn, with a leader at their head."— 
T. Linn. p. 69il Phil. Trans, vol. txlll. 0.149.-.. Tbe tbanay migrates la 
a iwslsr nirallelogram. 

t Tbo Astodon rosiraioa, aboot alx or elcbt inrbes long, frequents tbe 
siaatores In the Bast Indies. When It obsertes a fly sitting on tbs 

ens that grvfw in aballow water, it swims to ths distance of five or six 
, sad iboo, with surprising dexterity, ejects out of its tabolsr moutli 
a alaglo drop of witer, which nevtr/aiU striking the fly into the sss, 
wbsrs it soon become s its prey. Hommel, a Dutch governor, had soms 
of dMBS flsb poc into a tub of water, and afterward pinned a fly on a 
aart wHMn their reaeb. Re daily saw these flsh ahoot at tlie fly, and 
wicb saeb dextsrtty that they nerer Ailed to hit their matk.— Phil. Trans, 

vol. Uv. p. W Pallas describes lbs slana jacolatrix as escnrttig flics 

by a almllar ooiitrtvance.~/». vol. M. p. 186. .. .The sparas insldlator« 
In tbe lodbui seas, tea Inches long, catches sqvmtle Inseels, like the 
ebatadSB, by Its onoai, wbleb H can lengthen oat lato a tabe.— T. Una. 

^7eft. 
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ibit, «viiie« what nMmblM apeieeption and om of the fit- 
test nMans to effectaate their wiehei.* The ealmon, when 
•tonne come on, sinke to the bottom ; as if with a right 
jodgment to avoid what would injure It :t while those to 
whom the agitation will be rather pleasurable than perni- 
eions, become sensible of the impending change, and rise 
to the sor&ce of its lake or stream as it approadies4 

The flprmnotns and others benumb, by an electrical dis- 
diarge, £e intermeddler that disturbs it, or the fish that it 
desires to anest and swallow for its nutrition.^ 

All these are actions for reasonable purposes, Yery similax 
to what all right judgment would do under such circon^ 
stances. The whale displays not merely, maternal regaid» 
but eren affection, for its mate, and has shown the deepest 
■ovrow when deprived of him.ll That they are attracted by 

* *"nM aehloperi goUm, in the lakes of Ajnboyna, wlien pomMi 

tbae, hldM ItMlf.— T. L. p. 748 Tbe flat-flsb tribe, plearonectea»lNirT 

theiDMlyee in the aaad, except their heads, to escape the notice or attadc 

sT those who seek them for pnj.—Ib. p. 761 The tobianns, or sand 

lance, on the recess of the tides, being exposed by the retreat of the 
water, penetrates a foot deep in the sand. — lb. p. 714.. .. .The fossiUs 
eoUtis, a resident of the muddy streams, withdraws into the mud ia 
winter, as if to avoid the severity of the cold.-'p. 887 



t T. linn. p. 840. 



As the glanis silnms, which inhabits the deep ftesh waters of Ea- 
rope and the East.— T. L. p. 840 — So the fossilis oobitis, which is very 
restless before a storm, distmrbinc the water, gets as near as possiMe to 
the surfoce.— p. 387. 

( Bloch, Ichth. V. p. 38. Shaw, Gen. Zool. iv. p. 41. Hie gyrnnotns 
abonnds in the rivers of Surinam. The shock takes place if <mly oos 
hand hold ths fish and the other is put into the water over its body. 
Its eflbcts ezaclly resemble those of atmospherical electricity, conunmri* 
eated by the same ctnidnctors, and intercepted by non-eondnctorB.— Dr. 

Garden. Phil. Trans The sUurus electrieus, in the AfMcan rivers, 

eommnnicates a similar shock when touched, but less violently.— T. L. 

P: 840 So the tetrodon electrieus, described by Paterson in tbe Phil. 

Trans. It inhabits the holes of the coral rocks in St. John's Island. 
The raja torpedo, described in the same work by Walsh, has also this 
Slectrifying power. 



J I The incident mentioned by Anderson is, that as two whales were 
ling tosether, a male and a female, one was harpooned by the whal^* 
Ushers. It made a long and formidable resistance. Its companion at- 
tended and assisted it, and when the wounded one expired, stretched 
ItsSirwith great bellowing sounds upon the dead fish, and v<rinntarily 

Shared its flue.— Golds. Nat. Hist. vol. iii. p. 443 A female grampus 

and her young one were ashore when attacked. Hie mother got off, but 
mlng her voung one detained, came back again to release it or to Share 
Its ftte. Waller^ poem of the Summer Uttids aotioss this ekeum» 
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light, and even distant light,* — that any'ahoiiU be 

by coloarsf and by external appearances, which is 

even of the 'whale, t — imply a sensitivity which has a cl ose 
relation with intellectual impressions, and with some feel- 
ings or associations in themselves, that we have not yet dis- 
criminated. Some also appear to distingnish musical sonndsi, 
and to be interested by them,^ and even to perceive the 
meaning of other signs that affect their sensations. (1 

The dolphins exhibit both social and parental attach- 
mentSjTor at least habits which claim the name of feelingly 

* The spinachia gasterostens^a sea-flsh, follows a light.— T. L. p. 8M. 
... .A shining light so attracts fish, that the Indians on the Canadian 
rivers fix a large piece of blaring bark on their canoe in thefr aight fill- 
ing, and choose that time of darkness as the best for thdr object.— Head^ 

Forest Scenes In every sea it bas been found that fishes folhiw light. 

" On lighting a fire In the boats, they become surroanded by fish. The 
eastern islanders therefore* make sacb a flame. It is the constant 
usage of the American boatmen ; so of modem Greece and Sicily, and 
all over the Mediterranean. Ligbtbonses are pmnis of attraction ftir 
fish, as efibctnal as for woodcocks."— Jour. Science, No. 42, p. 265-267. 

t The salmon '* is said to be fearful of any thing red, bat allured by a 
white colour."— T. L. p. 846. 

t The Greenlanders have a tradiik>nal belief ihat the better they are 
dressed the less the whale avoids them, and therefore go out in search 
of them in their beat apparel, which they put off as soon as they have 

struck and mastered their victim.— Wood's Zoog. ii. p. 196 If this 

impression were really founded on experience, we might infor that ths 
whales had distinguished the harpooners fVom the festive dress, and, 
not aware of the fraudulent hypocrisy, supposed its wearers to be, like 
other navigators, traversing the ocean without any design of hostility to 
themselves. If the Ihct be true, it implies much attention, observa^ 
tion, and discrimination, not erring in its aim, but made erroneous by 
deceit. 

^ The large manatus or lamentin is said to delight in music.— Ktfrrti 

LiniL p. 123 Gesner affirms that sturgeons are delighted with sounds 

of various kinds ; and that he has seen them shoal together at the notes 
of a trumpet.— Gold. N. H. vol. iii. p. 498 Nuremburgius mentions 

Kmd-fish that assembled at the sound of a bell, to receive their ft)Od. — 
at. Hist. L. 3 Dr. G. Sergius saw a similar circumstance in the 

gardens of the Archbishop of Saltzburg, where the trouts came together 
to die gardener when he rang a little bell. 

II A friend has often seen a gentleman, who had particularly attended 
to a few fish in his pond, wave his hand gently over the water, when he 
wished them to come to him to be fed ; and that slight alteration, for the 
moment, of the light on the water, was sufficient to bring them to him, 
and take the worms he oflbred flrom his fingers. 

IT Fishermen say tliat dolphins, like whales, love to live in society, 
and have much attachment to their Uttle ones, and defend them couiag^ 
oosly wheo punued.— Bull. Univ. 1827, p. 108. 
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Awn tbmr nmilarity to the effects of sncli atmnkSEtiiBg, 
Their brain hu much approximation to our own.* 

Nothing is a more BtnkiD|| indication of the poeeewion 
of a menti^ fiiculty in an anmial than it* suaceptibiiity to 
that •pioceM^and result which we call taming. It implies 
attention to the teacher, a comprehenckm of bis meaning, a 
perception of the connexion between the means he uses and 
the effect he purposes, a desire to comply with his wirites in 
Older to obtam the gratification which follows the docility, 
and a self-goTeming power to coerce its natoral habiu for 
the time, and to assume the others which its instructer or 
feeder imposes. Eels exhibit this teachability ;t carps have 
become familiar,^ and so has a trout ;^ even pikes nave ac- 
quired such habUs.tt Scab likewise become tractable like 

* The dolphin's brain, lilce that of the orang ootant^ to dtoangs i i fc e d 
by Its large aiie. AAer the orang*8, It la that which approaetaea oeaieat 
to that of man'a, though, if oomparad with its proportlOQ of nerrea. 
•pinal marrow, and cerebellam, ia much lesa In magnitnde thao the he- 
man. In the one diaaeeted, the hemiapherea wen amaller iii proportiaB, 
|br (hey did not entirely co^er the oerebellam. It had more width ctaan 
length, compared with man'a, though other mammaUa have it otbarwiaa. 
Its cerebral hemiapherea ahowad more nuroeroos cireamTolmkNia and 
ftarrowB than all other anlmala Theae were more nomerooa In pr» 
portion than even In man. Ita cerebellam waa proportlonably gmiar 
than in mau, and the baaa oTiia brain was laifer.— BolL UoIt. 107, p. 
106-108. 

t In Ouhelte ** eels are great fkvoarltoa, and are tamed and Ad omil 
they attain an enormona aixe. Theae peta are kept In larie bolea twa 
or three feet deep, partially filled with water. On the aidao of tbaaa pMs 
they generally remained, excepting when ealied by the peraoo who fed 
them. 1 have been aereral timea with the young chief when he taaa ast 
down by the aide of the hole ; and by giving a abrlll aort of wtiiacle, haa 
brought out an enormoue eel, which haa moved about the aarflwa of tba 
water, and eaten with confidence out of lia maater*S hand."— BUa, Foiya. 
Bea. vol. II. p. 980. 

t Dr. Smith deaeribea the old carp at ChantUly aa so tame, tliat wtaea 
any one approached their pond, they came to theahore In sueb DtunbefS 
and eaf emeaa aa to puiAi each other out of the water, and aa if aafc»f 

for the bread that waa given them.— Tour to Contin 8o the carp ia 

the King of Pruaaia'a garden came to the ahore in order to be M.— * 

Wood^a Zoog. vol. U. p. 208 The golden carp, or goldfiah, are kept ia 

ponda in China, where they are ragulariy Ad, and taught to riaa to tka 
aurfaca at the aouod of a bell, in order to receive their nooriahmanl — 
Sbaw, Gen. Zoot. Penn. Brit. Zool. vol. ill. p. 374. 

(A flirmer near Ponrypool had a trout 37 yeara fai Ua wndl. Has 
Amlly became fond of it, and It would frequently eat woraia out of ika 
ebildren*a handa, but if a atranger came, U would hide In a amaU Ms 
Ar tbe rmt of the day.— Hecef. Journ. 3 Sept. 1898. 
^'Itlf^JfLfLP*^ "^^J^* bacama ao tssw m is Miewila 
ofa imdtaicfelario aay fartof iba pood. 
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Aogm,* What the«e coald be trained to, othen are meet 
p t oh a My as capable of imitating. There ia nothing in their 
eonUgvraCion that should make thia deme of improvement 
their ezdnaire particalarity. Some of the inhabitants of 
the water exhibit an extraordinary degree of memory, a 
frealty that ia always connected with other powers of miniLf 

The eoDduct of the pilot shark, the little fish that acts to 
him aa a jackal was reputed to do towards the lion, impKea 
facaltiea of observation, thought, will, decision, and com- 
munication, quite congruous with the same capacity in any 
reaaoning being.t The personal vigilance of the seal, and 
the stationing of a watchmg guard, are actions of foresig^ 
reaaoning, and a selecting juogment.^ 

Thfcra most be some social feeling or gratification in being 

•Km^ Una. IM. 

tTaat salmoa riboold remsmbw th« spot where tbey hove <»nes 

Knwd, and racom to it afsin after a long voyaf e to the aea, and be 
le know tbelr way to tt (Voni the vaat ocean, la one of the moat ex- 
menHaary eaertiona of 0»h Intolleet that can be mentioned. Yet M. 
Dc la l.<ande, wlie bad fkatened small rings ofcopper to the tatia of soma 
af Uwnaaauenain liM Act, waa aaaared by the liabennen that th^ had 
~ la the aaase ^aee fbr three avceeedlng aeaaona.—Wood^ Zooc. 



b. pu 174.> •• 'A nrmer of Aberdeen broagbt home a yotrng aeal, 
Ihd k Ibr thraa daya whh bread and mUk. Hia wife disliking Ita 
■aaaai il waatakeoeot of the town hy the man and aome friends, and 
fhrawn into Iha aaa ; bat it retomed to ihem,notwithaunding every en- 
jMfiinf la lapal tt. Tha talleat then walked into the sea aa ter aa he 
aaMy eoald, aad threw it into the wavea, while they hid tbemaelvee ba- 
hurf a lack ; bet the animal again advanced to land, and fimnd them 
mm to ifealr Uding-plaea, and remained with them, till tha flumer look 
il bach tmoB man to hia hooaa.— Bingl. p. 100. 
% M. iimanmf, in 17M, near Malta, ohaerved a abark advancing to the 
leadad by two flshaa, who went twice alone it from one end ta 
r, aa If to aee if It waa any thing that woald aait bim, and thaa 
iMr tonaer raoia. The aharit never laai eight of them, but 
IbUawad their eourae,aa if he bad been drawn by them. Tha 
rawlaio the aaa aome lard an a haak: the flah, who had paaaed 
I ifh**''^^. alopped, and the two amalier onea went to examine It, 

jmad to tha abark, who then awam aAer them to tha anbaianca. 

Ba did am aaatt antU they marked tt lo him, when, raahlng forward ta 

sctoa tt, Iha bank piartad hia lip, and he waa holated on board^-Oao^ 

•■y,toBalIai.daaaeiaoeea,No.01. Wood. Zoog. p. IH. 

4 If r. Ptoieani mamlona, that thoogh aeala fteqoamly leava the water 

a to the aan on the rocks, they are extramely watehAil, and every 

^m two raiaa their beada, to aea that no danger la appfnaebln| 

U IMS been lamarkad of the apeelea called phoea laonina, whica 

slaae'to harda to miry plaeos, that each herd placaa at a diacanea aoma 

eTiSe iMlaanatiinfjniilt and tbaaa never fhll to gtva alarm IT loy thlag 

Uaaaas, s, p> in 
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togethOTf which induoet fo many of the fish tribes to 
•f EMOciatiDn. Such volantaiy society indtcatee that they 
derive pleasure from the a£gregatioii.* The periodical mi- 
grations of the herring m their immense sKoals, so dis- 
tinctly dividing thonselves at particular stations into separate 
massesi and each taking a different coarse, and coming reg- 
nlarly to the same stations at the same recurring seasons^ 
display determined purpose, spontaneous agency, and suited 
knowledge of positions, course, and places, wnich imitate 
human will ana judgment.! Other fish shoal with similar 
aggregations of concurring or sympathetic will and deci- 
sion ; and in numbers which make calculation lo<A like ex- 
aggeration.t The regular recurrenees of such emigrations 
inmcate directing instmcts ; which, if they originate within 
the animal, imply ideas, choice, purpose, object, and perse- 
verance. But on this mysterious subject our real know- 
ledge only enables us to say, that in their stationaiy and 

* Tb« eommoii dolphins fenerelly ■wim fn troops. They are oftoi 
■era together, from five to twenty, gunboUnj ibont the oeesa. One 
ho(l3rfbiTowedBlrR.Hiwklna 1000 leagnea.— Bingl. i. p. 170. . . . .The 
porpcriaee are aeldom seen but In groups rarying from sis to thirty. The 
spermaceti whales generally swim in troops of males and females. So 
too sea unlconis. The seals and walrus assemble In numerous herds. 

1 Pennant describes their shoals as distinguished into sereral cotumiis 
ive sr six mUss long and throe or four miles brood ; s spaoe which, as 
they ssU very doss together, must comprise some mUliono. They ap* 
fsar annually hi June olT the Shetland Isles, in their lanest body. One 
vast portion goes to the west of Ireland, where ihsy dhride agidn ; one 
iseC of them moving intothe Atlantic, while another p a sses intothe Irish 

•sa.— Ponn. Brit. Zo<ri. r<A. ill. p. 880 Mr. Doaovan dssciihes thsm 

as coming from the Norih Ocean in one immense column, and assoia* 
isting as soon as they reach the Orkneys and Shetland into three diri- 
sloos. Of these, one passe s along the east of Pcotlaod ; amither to the 
Bobrides and Irelsnd ; while the most ccmslderahlebodv OBOves b e twee n 
Caps Wrath and Lewis Isle, and enters the bm off the west oosot of 
flootUmd.^Don. In Farm. Mag. May, 18S5.. .. They are in nieh multi- 
tudes, that the aeabeach has for many miles bssn covered with • buA 
ef stranded herrings several feet in depth.— British Naturalist. 

i The pilchard Aioals give us a specimen of their numbors. -Dr. Bor- 
law assured Mr. Pennant, that oo 9 Oct. 1767, there were at one time 
enclosed in St. Ives BayS49 millions of these fish.— Pen. Brit. Zool. vol. 

iU. p. 34ft The others of these immense emigrants are the cod, the 

haddock, the whiting, the mackerel, the tunny, and the herring. Some 
travel a distsncefrom 8000 to 4000 miles In a season. The shoal of had- 
docks that was ssen on 10 December, 1760, was three miles brood and 
above forty long, off the Yorkshire coast. A similar one appeared the 
aext vear on the same day ; so exact were the next Tisitsnts lo their 
period. All the shosls of others come every yesTi always in tlie 
SBonth, and t^equeoUy in the same week. 
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natond abode tbey feem tranqoil, abttineDt, and happy ;* 
and that the amigration firom thence to the distant coasti 
peopled bj man, to which they periodically move so multi- 
todnMNirfT, is so connected with hmnan subsistence and 
benefit, that it seems a reasonable inference that special im- 
imbes or instincts of movement are given to them, on pur- 
poee that mankind may benefit from their immense produo 
tivwy.t 

"Hie contrivance of the frogfish to attract its prey within 
its reach bad drawn the notice of the ancients ; and it is 
BOW named piscatorius, from the circomstancct Inten- 
tion, jod^ent, adaptation of the action to the purpose, and 
patient vigilance appear in their habit. 

The snaceptibiiity to fear is strikingly shown in the lob- 
ster. Tbey are apt to cast their claws, on a loud clap of 
thonder, or on the firing of a cannon ;^ but under the excite 
tioo of alarm, they do what has all the appearance of an in- 
tellectual action. If at a distance from their usual hold in 
the rock when frightened, they will spring up towards it, 
though many feet off, and regulate, in the instantaneous 

* <*Or «n arigrstiiif flsh, tbe herring and tbe jrflchard take the moet 
I voyagea. Hcnlnfa are ftnind in the greaieei abundance in 
i i e n lw in fattitvdea. In thoae tnaeccaaible aeaa, which are 
wMb ice fbr a grasl part of the year, the herring and pilchard 
M a ^olec and sore retnac In thai remote aUuation, they lire at eaee, 
«id aMMply beyond eapreaaion.*— Golda. 5». Their food la inaecta, 
only aiipear at their season, tbe ebtef part of tbe herring's 
■0 without tbem. 

this moot deelraUo retreat Mr. Anderaon oappeeeo tbey 
' depart ; bet Ihet their number rendere it neeeeeary for them 
As with beea fhm a hive, they are eompelled to aeek Ibr 
a. For tMs reason, tbe great eolony in aeon to aet out from 
nw try aea aboot the middle of winler.**— Ooide. ftSO. The doctor addo 
iMa atroiig b« too rhetorical Imhnation of their amating numbers : " If 
all fbe maa la Ibo worfd were to be leaded wiUi herrings, they woukl 
Ml carry tbe tboooandth sart away.**— p. S01. Tropes and flgures of 

need to " '" 




times assd to signify what it Is beyond oar power to 

; bet Ibe alKwIve hypeibole haa iio proper Ihniu. 

1 TMi ftah, wMeh grows to aeven feet long. Is very alaggiah, and 
swbw wMh dKHcalty. bat It baa two long alender fllaoienis tipon lia 
bead. Immediately above the nose, which are ihlcker, and nrand at the 
end. It hirfcs behind sand-hills of heaps of stones, and throwing these 
rao over Itt head, which resemble worm^ the little flab are 
_ tA approach tbem aa they float, either tor ptay or food, Ull thoy 

wftMn bis roach, when he apringa and aelMs them.--Tnrt. Lino. 

MS. Pimy mcmwna Ibis flab, which the Greeks esUed bairachosy 

sed tbe l.atins rana. 

T«a. 

US 
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notion, both their impulse and direction so exact!j» ai to 
throw themselves into their place of safety through an en* 
trance hardly sufficient for them to pass through.* 

The annual migrations of the land-crabs of Jamaica, from 
the mountains to ue sea, there to deposite their young brood« 
exhibit also judging and determined volition in steady and 
persevering activity for an important and rational end.t 

The parental and filial sensibility and attachment of the 
isetaceous fishes, the walrus and the seal tribes, are so like 
the same affections in many quadrupeds and in the humaa 
race, that it would be an apparent inconsistency to give 
them any other denomination.} Wherever joyous feeluge 

* ** As Is fteqeently seeo, by Om people wlio eadesvonr to tsks tbam, 
■t Foley Bridge. Tliey spring, tail fbremoet* sa Ikst as a bird can ily. 
The flsbermen can see them pan about thirty fiwt, and auppose they 
may go moch fhrther. Athenatus remattai this cireanwtance, and aaya 
that the inenrraied lobaters will apring with the acavity of doipbliia.*— 
Wood's Zoof . vol. ii. p. 546. 

t ** The aniroala not only lire in a kind of orderty aocierv in their to* 
•nals to the moontaina, but regularly onee n year inarch down to the 
MBBite, in a body of aome milliopa at a time. The aea is their place of 
deatinatioo, and to that they direct their mareh with rlghtpliDed praeiaioo. 
No geometrician could aend them to their deatined atation by a shortar 
ooorae : they tarn neither to the right nor to the left. They will attempt 
to acale walla, to keep the unbroken tenor of their way. They are oom- 
monly divided into three battalions, of which the first oonaiata of the 
boldest and atrongeat males. These are pioneers, who march forwajnA, 
to clear the route, and to ihoe the greateat dangers. The main body is 
compoaed of femalea, which never leave the mountaina till the raia is 
•el in for aome time ; they then deacend in columns of flAy pooes broad 
and three milea deep. Three or four daya after thia, the rear-^iasnl 
fbUowa, conaiating of malea and ftmalea neither ao robust nor so 
Bumeroua as the l&rmer. The night ia tirair chief tfme of pntoceding ; 
but if it raina by day, they do not fail to nrofli by the oceaaion. When 
the sun ia hot, they make a univeraal halt, and vrait till the cool of the 
evening. They are aometimea three months in getting to the alKwe."— 
Ctoldamith, ftom Labat'a Voyage, vol. 11. p. SSI. 

X "The fidelity of the male and female whale to each other exceeds 
that of moat animals. When a fisherman had killed one of a pair, the 
other, who had aaaiated in ita defence, atretched itaelf on the dead one, 

and shared ita (hte.'!<r-BingI. vol. ii. p. 100 The maternal whale 

carries her young one with her wherever she goes : when hardest par* 
sued, Buppnrta it between her Ana,— thou^rh wounded, atill clasps it, 
takea it with her to the bottom, and riaea with it to give it breath. — lb* 

161 When a female grampus and her cub were attacked, the mother 

escaped, but finding her young one detained, aba rushed back to aliare 

Ita fate.— A. 175 So Captain Cook statea ** that the female walrus 

will delbnd her ofibpring to the very last, and at the expense erf* her own 
life ; nor will the young one quit its dam, thoiigh she be dead : ao that If 
one be killed, the other is a certain prey.'* They diaplay also a 
auachment to each other. 
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•ZMt| and attest their ellstenoe hj spontaneoui movements 
of mible hilaritj, we may safely mfer a correspondent pro- 
portion of mental sensibility. Even the cumbersome whales 
dtnlay eoch emotions.* 

All the actions we have thus alluded to seem to display 
a thinking mind in varied operation, in addition to that living 
principle which every animal shares in common with the 
vegetable kingdom.! 

Such was the fish creation— a race of beings both feeling 
and thinking, in that particular structure of body and resi* 
dentiary element to which they were assigned. Like the 
veffstabU tribes, they have been made to be useful to man, 
botn in contributing to his sustenance and in supplvinghim 
with many important conveniences. But independenUy of 
the hcunan race, they have been created to be happy bemgs 
in themselves. From their vast numbers and varieties, and 
the comparatively small knowledge which man has of them, 
and the few out of their numerous species which have been 
converted to his use, we may assume that they were made 
principaUy on their own account, and for the display to us 
of our Creator's mind, power, thoughts, inventions, and 
imagination. They enlarge our knowledge of his omnipo- 
tenoe, and give us ocular sensations of its multifiurioos po» 
lentiality. 

Fish seem to be more exclusively confined to themselves 
than any other classes of animal life. For, excenting the 
lew mdea of birds and amphibious quadrupeds which 
seek tnem as food, no animal but man knows or notices 
them. They live in an element which is mortal to all but 
themselves ; and no other creature, nor even man, can mo« 

* A oaval oOoer d tsa ri bes bia «aasem«M near New«Branswiek, ** la 
feMklof ai the gamMa of the whales, wbo here congreftted in greater 
aambera, and seemed more froliekaome and playAiI. I aaw theee immense 
efaeta rw jumping entirely out of the water, though generally their 
aawioldv weight allowed lilUe more than half tbeir length to rlae above 
the aerltee, en whieb they Ml upon their broedalde with a nolae like 
dMBder."— Un. 8arr. Joam. Not. 1831. _^ 

t Tte ▼iial principle In llah can survHre the action of fYnat. Those 
wMeh wwe caught by Capuin Franklln'a party in Winter Lake IVom as 
ther wen taken out ortbe nets. and became in a abort time a solid mass 
ef (ca. But If in this completely (Vozen state they were thawed before 
Ike Are, they lecoveied their animation. This waa particularly the case 
with a earn, which recovered so Ar as lo leap about with some Tigoor 
to todbeea flmen for tkirty-sU hoiura. 
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kat tlwBi, b«t M Umj ehooM to float neur fhe farfiiM of 
their wmvei, or to be tempted by the baited hook that de- 
aeenda deeper. Bot thej are equally unfitted and unable to 
have any concernment with <Mher beinga. They die in no 
long time if removed from their habitual fluid : and thni 
they are entirely being* of the world of watera, and have 
no fonctiona or facnitiee for any other region or mode of 
existence. In general, they are made to be helpleae to all 
BMailanta. Anunals have teeth and clawai or borne, and 
other weapons lor fight or eeci^w, but few fieh have sodi 
endttigering inatmmento. Tb«7 are an instance that an 
inunmerable class of animated beings may exist in great 
eomfort and activity, whose prevailing character is that of 
mxdEenm^e and unresisting helplessness. The^ are sub- 
jected to death, and several of their species receive the ter* 
flaination of their being at times, by serving aa the food to 
others ; but most of those whose life is not thus intercepted 
enjoy it for a duration which few other animals experience. 
But they are principally interesting to the contemplative 
student for the curious modification which they exhibit of 
the principles of life and of mind. They show the phe- 
nomena of these as they occur in the finny forms, functions, 
and element. We see in them fish mind and fish feehngs, 
and find similarities between these and the faculties of the 
higher orders of animals and of ourselves, which deserve 
allthe attention they may exdto, and enlarge our concep- 
tions of the nature &f the intellectual qualities. They con- 
tribute to prove, that life and mind do not arise firom feim, 
not depend upon it ; for they exhibit these as equally exist- 
ing in every configuration, and in despite of diversity. No 
changes of figure prevent or suppress them, nor does the 
matter of the bodily substance united with them either 
cause or destroy them. Ijife and mind are therefore inde- 
pendent of all material structure, and are some great princi- 
ples added to it and co-existing within iL 
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LETTER XL 

JUvitw (^ the Molluscot Testacea, Zoophyte, and h^-utoria 
Orden ; and qf their Indications ^ Feeling and Mind. 

It 1ms already been intimated that one of the great char- 
•cteriattcs of creation has been that of multitudinous di- 
Territy. Thie peculiarly appears in the smaller classes of 
animated nature, and among them, in those other orders of 
beings which, besides the fish and cnistaceous animals, in- 
liabit the sea and other waters. These have received the 
diseriminating denominations of moUusca, testacea, zoo- 
pbyta, and innisoria. Most of them are of a miniature size, 
and the latter of that diminutiveness to which we give the 
mneral name of animalcules. The greatest part of them 
nhabH the ocean ; but the last kind abound in land waters, 
and an found in most infusions. They all belong to the 
^vision of the invertebrated animals. They have no ver- 
t«bre. 

The iinCLUSOA are described as ** naked simple animals, 
BOl included in a shell, but furnished with limbs." The 
dog, fimaz, is placed by Linneus as the first genus of the 
dass. There are many genera, and of some of these the 
qiectes are very numerous. The absence of vertebra has 
occasioned them to be considered by some as an inferior 
eiass of beings. This degradation in the scale of existence 
is not satisfactory to other naturalists, who see in their 
smaller frames indications of a carefiil and complicated 
construction.* 

The actinia, or sea anemone, is a numerous genus of this 

* M. O. Caviar thinks that tin mollusqnes in general, and aepeeially 
Iks eapimlopodes, bave a richer organization ; one in which there are 
anaps liaeeia analogoua to thoee of the euperior claeaea, than the other 
aaloiala witboot vertebrtt. Hence the molluaca should not be oon- 
fcaaded with tbe polypi and other loophytea, but be placed a desrea 
klghar la die scale. Bot though their organization approaches that of 
Ibe venebrated, yet it ia not compoeed In the aame msnnerjnor arranged 

SQ Om aame pian.~Ball. Univ. 1830, p. 447 M. GeoffVy 8|. Hilaira 

lalMs the other side of the qoestloo against M . Cuvier.—ia. p. 449. 
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ofder.* It is TiTipuoos ; itliunoi^ertimlNit themoulli. 
PesdBnpr on ihelUish and other marme animak, which it 
diawa in with its tentacQh^ it rejects in a short time the 
•hells and indigestible parts. It is osaaUy fixed to aome 
boms, and assnmes various forms. When its tentacoU are 
all extended it has the appearance of a lull-blown flower.f 
Some of its species adhere to rocks,t others to sea^weeds 
and nillepores,^ others to stone.ll One kind, beUis, the 
sea daisy, has a head like the calyx of a flower.T Some 
appear to like an association with their fellowa.** Their 
sixes Tary, from several inches to the smallness of a pea-ff 
The scylla is a eenus, one of whose species lives on the 
ocean, among the floating 8earweed4t The sepia, or cuttle- 
fish, has a short head, with large eyes, and a mouth like a 
mirrot*s beak. It has eight arms, with numerous suckers.^^ 
One species was eaton by the ancients, and is liked by the 
present Itatians.]tl| Another, of a large size, is aUo a plea- 
sant food.TT In hot climates some grow to a prodigious 

♦ Dr. Tuiton eoQineratefl 30 speeiea of it The body is oblong, eyOa- 
•rioml, fleshy, and contractile. lu month ia expanaile, snrroomted witk 
Bloving etni.— Linn. Sj-at. »ol. W. p. 100. 

t The plnmera ia a beaatinil apeciea.— A. 

X The mfh adherea to rocka. The viridia Inhabita near Alexandria, 
fixed to aabmarine rocka. It la an inch in diameter, and baa aeveral 
rowa or tentaeala. The gemmacea ia on the eosat of Coiiiwall. in the 
Aaanrea of the rocka.— /». IQS and 104. 

$ The undau haa thia poaition. The prispoa adheres to abeUs in tba 
Bed Sea.->a. 

ti The eocdnia fa fixed to (hei and atonea. The alba, searee an inch 
long, is fband fixed to stones in the Red Sea.— A. 
^ . /*. 109. The diantbaa, or aea carnation, inhablca the nckr eoaats 
or England, adhering to the under part of rocka. It hanga down like a 
yellow fig.— P. 107. • 

**The aooiata, near Baibadoea, la fixed to rods by hs smaller cad. 
•niwpneraily finind in large groope.— A. 104. ^ ^ 

rt The nodora, which inhabita the deptha of the Greenland Sea. is fiior 
Inehea long. So ia the gigantea. in the Bed Sea. Hot the pasilla. met 
with In the oeean, Ut. ST©, ia only the alae of s large pea. It fonM the 
principal Ibod of whalea.— A. p. 109. lOS. 

tt /». 

W A. 118. "The body ia fleaby, reoeiring the>>n»at in a sheath, 
with a tabular apertare at iu base. In moat apecieJR are two nednoca- 
lated teataeea."— A. if^utKw 

Ilii The olllcinalia apeaiea, Uving In the oeean. Whales and plalea alao 

Sen reproduci™A*7lS*^"*"''^ ****" ""^ ^ '^ ***"'•' ~'' ^^ "^ 
inr the tvnictta. Its Jaxye body sometimes waighs 10Olbs.— A. l«l 
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and ara then fimnidftUe fof thmr gigaatkMdcnr 
absorbing power.* 

The meclnea ie anoUier iingnlar genne of this moHaaea 
oider» with a mnltilude of •peoes.t They eoneiet of a ten» 
4er geiatinoos mass of VBxymg fignre, ftiniiahed with anna» 
or a tentacular procete. The larger epeciea, when toached^ 
canae » alight tinglinv and redneae, and therefore ueoally 
called aea nettlea. They are auppoeed to form the chief 
food of the cetaceoae fish. Most of them shine with great 
splendour in the water4 This property of disengaginjif 
and emitting light is one of (hose mysteries of the lumi- 
noua fluid which haa not been adequately studied. This 
moat universal agency of nature is as yet very imperfectly 
known, though uways about us, within us, and acting con- 
stantly around us with silent but irresistible power. The 
aurita apecies of the medusa is frequently found floating in 
the aea, from two to three inches in diameter^ and when the 
aun ahinea upon it a beautiful splendour is reflected from it.^ 
The noctiluca kind wander in large groupa in the Mediter- 
ranean and Atlantic, illuminating the waves, and if ahaken 
in aeapwater they discharge sparks of liffht.il The size of 
this genus varies, from twelve inches m diameter to an 
ei^th part only of that extent.lT 

The ASTBEUs, or starfish, or sea star, is another abun- 
dant genus of the molluscous animals.** They an all in- 
habitants of the sea, and have the faculty of renewing the 
part of their body which they may lose by violence. Some 
of their colours are interesting, ft But the most curious of 



• TWs is lbs oetopos at tbs MediterrmMn sad India seat. In tks 
teller It soBMUaMS frown to a Isrfe slu, the snns becoming nine (k* 
ctoaM teof. In Umm eess the Inditns never venture oot wlibont a 
Iwirfcet 10 cbop off tholr sms, In ease ft etaouM aitempC to Aoten ea 

them, and to draw tkem Into the water.— T. Linn. 110 Ttols epeclee, 

" wtea opened, te sold to exblMt no etroof snd splendid a Uglit as per- 
Ihedy 10 lUamtaiste a dark room.**— A. 
t for. Tnnoo dtetinfaiebos a epeeles. The body nlatlnoas, ortriai- 

and geaeiaUy fiat BUderaeath. Themoalhcontrel beneath.— P. 191. 

lb. ill. 4 /*. m. il ». 



i 



The oetoatyla spedes le a Ihot In diamefer. The eorona is 4 Mmi 
^ jss. WhUo the aiallidna Is bat U teeh la di am e t er . — J>. If7, MB. 
** They fix to the bottom, by awtmmtef on the back sad bendinf the 
laya. Theiv are 4ftspedes mentioned of this gonus, in the Unanas: 

naayaia ia the aoith eess F- Itt. . ^ 

tt The note la or a rieh laas sotoar tai Ma kady,.abefa^ and I 
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Hieif tpeeiefl is tlie eaoat medoMBt which appem in mort 
aeas, from the beautifiil nctwoA of its eonstniction.* 
. Pecaliarly nttmerom now, and as peculiarly impoitant 
for ita foaiil abundance in onr ancient rocks, and therafoie 
for iU diffasion in the primitive ages of our globe, ia the 
echinui, or sea urchin. All of its class are residents in the 
sea, and in most seas many are eatable. Their body ia 
roundish, covered with a bony, sutured crust, and genexaRy 
provided with moveable spmes.f Their pores are each fur- 
nished with a retractile tentaculum or feeler, by which the 
animal affixes iteelf to any object and stops ita motion. 
Many have ten avenues of pores, several only five.t It is 
not a large animal^ Many of its species that are found in 
the fossil state have not yet been met with in the present 

ocean.ll . , , ^ , „ 

The testacea order are distmp^hed from the moUusca 
by having the shelly abodes, which the others are without- 
They are soft animals, of a simple structure, and covered 
with a calcareous habitation or shell, whose pleasing varia- 
tions of colour and figure make conchology an agreeable 
study. It will be always an amusement, gratifying, inno- 
cent, and instructive, to collect the shells we meet in our 
walks on the seabeach and elsewhere ; to find out by com- 
paring them with their descriptive catalogues, to what ge- 
nus, and to what species of that genus, they belong, and to 
arrange them accordingly. This habit will introduce us to 
one portion of the great temple of created nature. 

The testaceous genera are very numerous, and their spe- 

* **It8 fivo rays dlvlda into two smsller ones, and each of tbese into 
two others. This mode of sabdividinf is eontinaed to a vast extent, 
gradually decreasing in size, till at length the ramifications amount to 
many tbbusande, forming a beautifkil network. Its colour is stmietimes 
pale or reddish wliite ; sometimes brown."— T. Linn. 13S. 

t No fewer than 128 species are specifically noticed by Dr. TartoQ. 
They are mostly flve-valved ; the month placed beneath, and generally 
armed with five sharp teeth. The spines are connected to the outer 
akin by very strong liniments, and are theinstramentsofnaotion.— p. 136. 

X lb. p. 136-140. The mamillatus of the South Seas has ten winding 
avenues.— p. 140. 

i The pustulogus is hardly an inch high, and about two in diameter. 
Another is three-fourths of an inch in height and one and a half in diam- 
eter.— p. 143. 

II or this order, those which the animals fbund in many oC the I 
resemMe, ara^ the Umax, the aseidia, the tethys. 
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iliD move ao.* The lepas, or aoomshetl senns, is in 
BHMt seafli and adhering to rocks, stones, or sheUs.t Some 
of ito speeies attach themselves to the bottoms of ships and 
pieoee of wTOck.t The animals in the phloas genus per- 
nffale day, spongy stones, and wood, wlule in the younger 
state. Am they increase in size they enlarge their habita- 
tioiit bal ramain imprisoned within it.^ Some of them con- 
tain a phosphoric liquor of great brilliancy in the dark, and 
which iUnminates whatever it touches or happens to fall 
iipoii.ll 

The mya kind penetrate the sand and clay at the bottom 
of the sea, burying themselves and their shells wholly or in 
paiCH One species of this produces pearl in large quantity 
and Diother-of-pearL** The river Conway, in Wales, had 
fdnnerfy much celebrity for producing pearls of great size 

* Dr. TUnon qMcUles 37 gsnem oTtbese. Borne have s great maid- 
fUeiqr of ■pecies : the chiton 96 ; the lepos 3S ; mya 86 ; solon 83 ; 
telUas 94 ; cardinm or cockle, 58 : mactra 88 ; venus 154 ; area 43 ; 
■BWiiiaSI ; mytUns, or the muscle, M; namlloBSI; bulla 43; codqsSI; 
w|sas 110: neriieaTS; airombasdS; troehusllS; turbo 151 : eerpula 
47 ; valuta 144 : marsx 181 ; patella 880 : and helix, the anail genus, 
M0 mdea.— T. Unn. 161-610. 

t The baluiaa apecies so fix themaelvea in the greatest abundance in 
Iks Bovopean and Mediterranean aea. The balanoides also, though 
Ions munerleally. The intertexta is found on the British coasts, 
sttartied to oysters ; and the costata on the Pembroke shoie, to rocks. 
The verniea modes fixes on the ostrea ialandiea, and others.— T. LUm. 
165-170. 

t Ttm tintlnnabnlttm firequently occurs in this situation, in the Euro* 
MSB, American, and Indian seas. The anatifera species, or the duck- 
saniaeia, is in moat seas, and generally fixed in clusters to the bottoms 
or vessels, and to old pieces of floating timber.— T. Linn. p. 166, 169. 

% T. Linn. p. 173. " Thus immersed, it lives in darkness, indolence, 
sad pteaty, It seems perfectly content with being enclosed in its owa 
sepalchre. The influx of the sea-water satisfies all its wants. It is 
mnd in immense numbers at Ancona. It is also along the shores of 
France, and on some of the coasts of Scotland ; and is deemed a great 
debcaey.**— Bingley, It. 310. 

II Thedactylns spiBcies inhabits among the rocks of Europe, and shines 
by nigta. It Is five inches long.— A- .. .The pusilla, in the Americui 
sad Indian aeas, penetrates the bottoms of ships. The teredula, on the 
Bdglc sborea, lodges itself in timber; while the hians on the American 
Wands peribrates calcareous rocks and corals.— /ft. 173, 174..... The 
aoliMl «r this mans is an aseidia ; its sbeU bivalve divaricate ; hinges 
isenrved, united by a cartilage. _ 

tr Tta animal Is an asddia ; its sheU bivalve, generally gaping at oos 

•Id.— T. L. 174. ^ . ^ , ^ ^ 

** The shell is ft laches brosd, and 31 loDg; sad is oOsn conoded bf 

-A. ITfi. 

X 
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and TaliM ; bal as prarls ate deemed a dSeease in die lUk, 
like cakwU in the human bodji their abandanee m the 
Welsh river would indicate that iu water had some qaaiatj 
or substance which gave the mya a sickly tendency.* 

The ostrea, or oyster ffenus, is well known to as. The 
maxima necies, which nas the shell that the pilgrims to 
the Holy Land used to wear on their return, is in most 
eastern seas in larse beds.! The edulis kind, which is our 
tepast, occurs in the European seas, affixed to rocks, or in 
large beds4 The parasitica attaches itself to the roots and 
stumps of the trees which grow close to or oiveriumg the 
water.^ 

The anomia genus, with its strap-shaped body and bris- 
tles of frinffe, is a bivalve, whose species are now in several 
seas, adhenng to other thinffs,!! and is one of those primi- 
tive creations that is often found fossiLf The mytalus, or 
muscle genus, has one species which produces the true 
mother-of-pearl, and frequently the most valuable pearls.** 
It has another, the litbophagus, which is distinguished by 
its stone-eating power and appetite.tt Another kind pre* 

* T. L. The glycemerifl species is 10 inches broad, by 9 long .— 0. 179. 

t It is 5 inches long, by ft^ brood.— A. SA8. The malleiia. a rare «pft> 
ctos In the Indian and Soath seas, is 6 inches long and 4i broad.— p.373L 

t The oid sheila have often an anomia fixed to them, and are fl^- 
qnently covered with aerpolcB, lepades, aertularia, and other marine pro- 
dactions.— A. p. 373. 

% T. Linn. S77. It la more especially seen on the mengifera, and Is 
often as large as the palm of the band. 

i) The ephipptum apeciea is often sticking to the common oyster, though 
S inches long, and 94 broad. The aquamula is in the seas of Europe^ 
adhering to craba, oysters, and other fish, as the truncate does to corals 
there. The pubescens, of the size of a cucumber seed, occuis oa 
coophytea. The flexuosa is in the Norway aeaa, on the madn^ioraa 
prolifbra.— T. Linn. 281-387. 

IT The cramolaria, pectinata, gryptins, pecten, drarsata, and some other 
species, are found both living and rossil : but the pUcatella and laomoaa 
are known only in the fosail state.— 76. 

** It ta the mariaritifbrus species which inhabit the American and 
Indian seas, eight inchea long, and a little broader. The inside is beau- 
tiftilly poUabed. The outside ia a sea-green, or else a chestnut or a bloom 
colour with white rays.— T. L. S90 — Linnsus and others fbund that 
by perforating the shell the animal could be forced to produce its pearls. 
M, if part of the inner snrfluse be scraped off, and a small grain of mother- 
pearl be introduced, the animal will eflhse its pearly fluid upon it, and la' 
time make it a flne pearl. 

Tt It Uvea in the European, American, and Indian seas; of aelnnamon 
Mriour; thvae inches long and one broad. It penetnttfls and eais away 
cecal rooks, aod eveb the taaidest marbles.— Ik 
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ki§ la fifiB IB ItiDOTtDiWy eadi to its dsstinet dumiber.* 
Tbe ^pBOM which we eat is found in large beds, generally 
adbsnig to ether bodies hj its long silky beard.t Others 
adhsiv Co coral, seaweeds, zoophytes, and rocks4 Some 
kiodf ate in rrvers and ponds.^ One species attaina greater 
balk m Ihe land-waters than at sea ;!! and some are aoagbt 
•Act by partimlar birds as a faTOorite iood.% 

Tbs pinne Is a genus which deserves our n<»tice^ because 
iu Mihtbitant may be called a marine silkworm. It pro- 
<looes a large quantity of fine strong byssns, which the 
Italians weave into a sort of silk.** It surpasses also raosl 
of lbs other testac ea in the me q( some of its species, tt 



* tW nifttus, In the mss sod lakas of nortb Eoraps. II is osmlly 
^md Mfed m UaMmtonu, fa great nomberi. Every one oas a eepome 
■iwnia ewl, «rlib apertttres; bat fbeee are uw enwll tbr fbe ebell to pass 
ibrasfi witkoot breaktog tbe eione.— T. L.. Tbe pbloedie of tbe nortb 
■n pwiiiilie beds of eorat sad its roeks. Tbe eorellopbegae, of tbs 
ia rncM i end lodiaa Ocean, eleo perfbratee tben.— /*. Ste,M 

t The edoUe. ha ordioary length ie two or three Inehee ; biK tt be> 
"MMi Mwb larper wbhtn tbe tropics, and enuUler as tt Ifvee nesr totbs 
MRh. ll Is la both the Indian and European eeae. It Is a rich find, 
te taMeos to aoow, or at eame tfmee.— T. Ltnn. 991. 

t The criathgalh opeelea la afixed lo gnrgonia. In tbe Bed Sea and 
■>*M Oeeaa ; iha byocia and flmoa on bade of eoral ; tbe eordatae, in 
the heath Sea, adherea to eorala and marine evbeiancee ; the nwdiolas 
i" feaad la the Eeropean, American, and Indian aeaa, adhering to fticl 
Md asoahjrtea. Thla kind la Incbea long, and nearly 3 broad. The 
•Kamlafemdln the aoath aeaa of Earopa, afixed la roeka and other 
<brfle by ha bmt^^it. 9WHHM. 

^>The ergnaaa is fteqaem tai rivero and ponde: Umn 9 lo 5 faMhea 
■fnd. aad aeariy t in length. Tbe sdlenaia, Ibond in atagnani waiera 
" OcTBMay, of the anoeoal aixe oTT inehee broad by S long. Theeia~ 
Hfia,teUkeSehwMea,laatUl larger, bebif 8 faKfacs broad, aad 4i 



I The pnymorphaa. In the Soaatan oea, la of lbs aite of a planiatone, 
wt ia ftaah water tt beeomea four tfraee aa lane. ^ 



large, badberailn 

^'fSST ^'^ oMrtne aobatancea, by email tulla.— T. lina. 

vtbt fhba of the Greenland aea apeeica, which hi aflxed lo roeka by 
****nad bear!, ta the tod of the anae byemalie and bietrtoniea. The 
■•"'■aa, la tts fraeh water abode, ie 5 inehee long and above 9 broad. 
£|Kka aad crowa are extremely Ibnd of tbie, and of tbe eygneoa kind. 
Whea the crewe 0nd their ehell loo hard, they fly np with it to a great 
k"Mita, aad then drop tt on a roek to break it, when they piek ont the 
■ni^T. Uan. 9M. 

_'*TUno.900. The animal of the pfnaa or nacre tea ibnax. The 
■b^ la blvalva, tktgii^ aad gaping at one end, wiib a beard or byaaos; 
the Mage wiihoat teeth. It ie generally taind aianding erect hi Iha 
fMber waiera of baye, wtth Uw larger end a Uttia opea. Many ais 
■•■d a »ery rich U»oA.—Ib. 

tt ThemMUs, hiihs Adijstlcsad MsdttenaiMB, and taitb0 AoMTlMa 
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TIm UMiMnita c1«m ic inaMntafized by ih0 
of antiquity, and br iu belief tbat it taogfat mankind tlw 
uae of sail* ; whieb Pope bae ao pleaain^ allndad to la 
hia moat Taloable poem, tbe noUeat apeeimen of didartie 
poetry wbicfa mankind in any language yet pooeeaa,* The 
argo apeciea ia tbat wbicb baa proonreid thia celebrity. -The 
name nautiiai ia given by Linn«oa to another |(enaa with 
namerooa epeeiea ; of wbicb one kind ia admued fat ita 
larp and intereating ahellt wbicb in tbe Eaat ia made into 
a neb drinking oup.r It ia found adhering to the rock of 
aeaweed and to coral rocka4 Several of ita apeciea an alao 
found in tbe foaail atate, erincing tbat it baa been an In- 
habitant of tbe former world aa well aa of tbe preaent.^ 

Tbe conua genua ia wm pleaaing in tbe ooloofa of ita 
abell ; and ia remarkable for one of tbem being ao not and 
prized aa to have been valued at one bundrad gutneaa.1 
The cyprea, or cowry, becomea in one of ita apeciea the cir- 
culating money of the African negroea. It ia fiahed up hf 

mUt It 71 tnebM long by Si broad. The ■qoaaMMM of the Madllfrra- 
nMn !• 1) inclMii lone and 61 broad. Tbo radio of Uio AOaaiie and 
Amortea to Aroin 19 to 16 inebeo in longtb, tad from 4^ lo 8 to braodtli; 
wbUe the rotondata of tbe If ediiorraoeaa la oooietiiBea t Ibec loaf«— T« 

Una. p. SOI, 803. ^^ 

* Tbe arte of boildlnf flrom tbe bee reeetre ; 
Learn of tbe mole to ploofb ; tbe wona to weata ; 
Learn of tbe Uttlo nAvnvv to aalU 
Spread tbe tbla oari and eaieb tbe drlvinf mle. 

Beeay oa Ifaa, Epw ^ 

Ite animal le a aMia or ello, and Inbablta tbe Mediterranean and I»> 
disn aeae. Tbeebell le nnlvalre, epiral,lnvolaie, and nembranaeeoaa, 
witb one oell ooljr* . It bae Ave epedee.— T. L. p. SOI. Bee Mlowiac 
pace 361. 

^ Tbe pomplHae of tbe Indian and AMean oeeao to thie apecion. 
It le very larfe and ttnoly rarlegated with brown flexnoos etreake ooder 
tbe outer eorerlng, wtiicb le white. Tbe Ineide bae a moot beaatilVil 

Kiarly gloee.— f6. p. SOS. The shell of thia genoa le dleiingulebed 
om tbat of tbe argonaata by being, thoagh a unlvalre, dlTlded Into 
■everal departmente, communicating with each other by an mptnon^Ib. 

X Am tbe btltbicua, Ui the Baltic ; and tbe oipbanciilae, in tbe Hel- 
llanaea. 

% The lltuoe of the Red flea hae been found foaeO ; ao tbe CHlh u c ei a 
of the or^nn aboundi In many ancient mcki. Ite epedee belleiteB waa 
among the fomille of Maevtrlcht ; and the b<!lemnltaf or thiindur aioiw, 
la orXen found In thli lUte.— /». S07-3IO. It hai thirty -one apeelea. 

II lb. 31A. Ti>t« le the e«do mulli of the South and American aeaa. 
It* ehell If yffllow, painted with red, In eleren belts, end mUk-wUta 
within. The conus has 81 speclea. lie animal la a luaax. It la anl- 
valve, eonvoiuie, turbinate, aadamootb.— /*. 
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(bflir women ; the bed of the sea being the natonl mint fat 
this their aimple coin, suiting only the simpler state of theiz 
rade todetv.* 

The balia genns, of very varying size, is noticeable for 
one of its many species having with its little body an organ 
like the gizzard of a fowl for the mastication of ita food.t 
Amid the multiplicity of the voluta, one of its kinds, in 
China, is used for beads and necklaces there ; and another 
is fixed bv the natives of Tanna in a handle, to serve them 
as a hatchet.t 

Of the many other genera of testacea, the murez, in some 
of its numerous species, contains the purple die of the an- 
cienu ; and in its larger shell furnishes an instrument of 
mancal sound.^ 

The helix, or snail, has been used both for medicine and 
food, though it is now denounced as a destructive visiter of 
our gardens, n The teredo genus is the shipworm, which 
ia found so often on the sides and bottoms of navigating 
vessels. It is nearly as active in its injurious operations 
there^ as the termites ant is to timber on land.T 

A very peculiar and distinct order of animals, and in 
many of its genera only in very modem times admitted to 
be such, appears to us in the zoophyta ; a term expressing 
animal plants or vegetating animals, and defined to mean 
composite animals efflorescmg like Vegetables. This order 

•T. Una. 313. It Is a univalve. lis snlmal a slof. ThsieaieUO 
SStclw inentioiwxl of thi> fenm.-~338-35l. 

t A. 3S1. The sbelt U onivalvs «nd eoDvnIiite; Hs aahnal a 
Hmax. TbiMiih In nni* kind the nvum \n finir inches Innf, the Urnetrts 
to Ml biffer than a bean, the hydatia iNit a amall pes, and the tpelia like 
agralnnrwliemt.— /*.34a ^^ , 

t Theae apeciea are the roonitla and the epfacopalia. The latter ahell 
b Mven Inchea bniad. Tile aiii<iiai ia a Umax. Under Uila fenaa Dr. 
TufUm deiailn 144 apecl«.— 364-377. 

4 Tbe loco niccieii, which tnhabita the Ctalneae abnrea, whoae ahaU is 
foor Of ftve inclMa liinit, cnnlaina a purple jul« e in a vi^lele on the neck. 
—T. Uno 349. It la the trltonla, which inhabiia India, the Sooth aM 
and the MedUermoiTin, who<* ahell, nlxtiw Inchea lonR, la uwd by Uw 
Miivr* of N«*w-Zeiiland w their niowlcal inatrumeni, and by the AM- 
cana and many naiioiwof tin; Eart as a military »»?"»--7*- 1^i._._ 

I Tbe pomatia anaii waa immdoced into Enfland by S«r Kcntfia 
Dteby. for medical \n\f\tnt>ef. Th^ tnail wan a fiiT.mrit» <5»l»;»"hJ5; 
Bn«n*na, and U atill oaed for food durtin l^nt in many l»«rtaofCatholi8 
Europe. It U ovipamiKi, and lenacioM* of life. Th** p|^ of the hoi- 
taMtto, or eardm anaii, raaHmMe aniall peaa.— >/*. S13 W. 

f A.«Ol ThsanhDallaaioiv^Hia. 
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•nbneM tiM ■ponge^ eonl* andpoljpe cim e i , wiHi a fnr 
others.* 

The sponge is allowed now to he a liTuig heing ; hot it 
kmg remained a question whether it was a veoetime or an 
animal one. Its animatity is now the belief of the best 
natnrahsts* It is described as fixed and torpid ; of Tarious 
forms, oomposed of network fibres, or of masses of small 
•pines interwoven together, and clothed with a gelatinoos 
flesh fill! of small mouths on its sor&ce, by which it ab- 
sorbs and rejects water. t The officinalis species, or coo^ 
mon sponge, is found in the Archipelago, the Meditenranean« 
and iat Indian Ocean, adhering to rocks by a broad base* 
It often is seen with small stones, shells, and particles of 
sand enclosed within its cells, and is sometimes pierced and 
gnawed by marine animals into irre^lar winding caTities ; 
out it gives no indication of a sensitivity ^eater than that 
of planfts4 The oculata species in the British seas is from 
Hwe to ten inches high. One kind, on the rocks of Guioesy 
has a stem as thick as a finger, and branches as quills, 
surrounded with small, obtuse, shaggy tufts.^ Some are in 
the land-waters ;ll and one in the ocean is full of gelatinous 
flesh.^ 

The coral classes, to which in our preceding letters we 
have alluded, are distinguished in the Linnsan arrangements 
into several genera. The tubipores consist of erect, hollow, 
cylindrical, parallel, and aggregate tubes, varying into ten 

♦T. Umi,«i4. 

nb.9». TbisgiBaa«tMs40aiMdes,noUMdbyDr. Torton. 

t '* TiM IfUarnal part, wtian cut perpendicularly, coneists of Mnall 
tabes, eoiapoeed ef retieultted fibres, tnd eadinf , on the outside. In sa 
Infinite number of small circular boles, wblch are the bibulous months 
or the antmai ; eaeh of these is sorroanded by a few eraet, pointed 
flbres.*'-?. 6d6.p -^^ *~- 

I) Tbe laenstrie, at the bottom of the lakes in Enftand and Sweden, 
Is ereeplnf, and briule, with erect, round, obtuse branches. It ia 
covered with seiUlered poree, in which are sometiroee found, during 

auinmn, email, bluish, shining globules Tbe flUviatilis is a dull green, 

ereet and fragile. It has scarcely the appearance of animal life, but it 
has a fishy smell, and pores AiU of green gelatinous granulations. The 
Aialrilis or the OeroMn lakes is cinereous, flriabie, and th« food of fish 
there.-~/». 003. 

IT This is ttie tormentosa species on th«.BritUb, Afirican, and Indlaa 
eeasts, adhering to marine substances. When (V«sb, it Is of a briglif 

^SaSJ^' ' ^'^" i7* **. *• 'Whitish, and Tery light ; and, if brakea, 
lesemMes the crumb or bread.~A.OM/ ' ^^ 
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tpmAaa ;* madfsporei are a corals with lamellate, tlar-ftliapa^ 
eavitMa : they have been divided into 117 species, t The 
mtUeporee are of a similar nature, mostly branched, and 
e owm n d with cylindrical turbinate pores4 The cellepore 
ii an analogoaa genus, with its coral somewhat membrana> 
CMNUh and composed of round cells.^ The isis coral has a 
BC4my jointed stem, covered by a soft porous cellular flesh or 
bark; the mouths beset with oviparous polypes. II The 
antjpathes and gorgonia (renera are distinguishable from 
the foregoing, which are all stony corals, by their homy or 
bonv nature.^ The alcyonium, is stiU more fleshy and 
leatliery.^* There are several other- curious genera placed 

* The anfansl of tbese is a hydra or polype. The alcicomaa species 
Is oOen Iband In the Indian and American aeaa, incruating pieces of 
rorlia, goritoaa, and ooeoannta. The cnralea occurs in vast masses in 
<ha Indian Ocean. Several Icinda are in the north seas. The minlacea 
to a beantlftil little coral, tlie amallest ofita genus, being aaldom above 
me-flnirth of an inch high.— /d. 633-636. 

tThe animal ia a hydra or polype, and Uvea in the North and Green- 
laAd seas, and also in the Mediterranean and Indian Ocean. It has 8 
apedes— /fr. 640. 
1 Six species are particularised.— /ft. 641. 

\ The muslea apeciea, a bright scarlet, is fixed to mefce and other 
«oi«ls in the American and Indian seaa. It consists of tubes rising orer 
«adi odier by stages, like the cells of a honeycomb, divided by parti- 
tions. The serpens is flreqaently cast on the shores of the Baltic, 
Ettr«pean, and American seas, adhering to sulks of ftici and corallines. 
The aiellau and stmea are only aeen (bssil. The ftscieularis now oa 
the Graenland abores ia aometimea met with in calcareous rocks.— 
T. Unn. 614, 615. 

I This animal reaemblea a medusa. The vermncaria apeeies. aa 
erMealar star, with a convex disk Oill of tubulate porea, and radiata 
border, Inhabita the European, Mediterranean, and Red seaa, adhering 
Ca marine Tetetablea, and the softer zoophytes. It is the size of a split 
pea, and seems an intermediate species between this genus and tba 
tubtpora and millepore. The (hngitea kind in the Indian and Red aeaa, 
fhNn one to six inchea diameter, baa sometimes a (botaialk. The porpita 
of a lupin sixe, in the Indian and Red seaa, and the ananaa of the Medir 
larranean and Amarica, are (Vequently (bund fossil.— lb. 616, 617. 

V 1*be anti|«aih«8 has a stem expanded at the bane '. iiiternany it la 
homy, and beset with small »plnea : externally it Is covered with a gela- 
IliMMM llewh, boMtt with niimemus polype-beaHn* tubercles.— T. L. 643. 
....The spiralis kind inhabitJi the Indian, Mediterranean, and North 
Bias. It la " of a homy, hard, black sub*tanc«, exceedingly brittle : very 
loiK, and variously twisted, and abmit the size of a wrlilngpen.' — /». 
... .The gnrfonla tenuahas a stem which is corky, woody, homy, hony, 
or coriacaniia, composed of f ls*sy fibres ; or like stone, striate and lapaiw 
<ng,beotNiiinfr irpongy and friable when dry. Mouths with Hypas cover 
the Mirrhee of the stem. 41 species are noticed.—/*. 64.'S-65I . 

•• The stem la " fixed, fleahy, celatlnous, spongy, or cnriaceous. beset 
wUh polpye bearii^ aieUaied cella.** SB speeiea ai« eattinefatad.^1^ 
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hk this ofder of voopl^tes, wliicli will gnUfy the |wtieiit 
natonlist :* of these, the aertularuB has the power ^ emit- 
tiiif m fiery lighLf 

One of the moet renuukable chiM of animated heinca 
which the Creator has chosen to make part of bis caiitlirj 
creation, is that diminutive order which is named the infu- 
soria ; described to be minate, simple animalcules, seldom 
▼isible to the naked eye. The order embraces foaiteen 
genera : of these, the first has a contractile body, covered 
with a shell4 Cognate with these is the vorticella genos, 
nearly as diminutive, with a naked contractile body, seated 
on a stem, and fiimished with collate, rotatoiy organs.^ 
The trichoda is a worm, also invisible to the nnassisted eye, 
pellucid, hairy, or homed, yet in numerous species.O The 

* Aa the fluftim; with ■ fixed Hem, comwtinf of numemw etHk 
onlied utgttthfr mnd woven like a mat, iu wliirb lis iM»l]rpes reside.— T. U 
M3. — The lubiilarla ; with a tubular »tem fixed ai the ba#e, the a«i- 
niaJ " pmeeedififf fnnu the end of the lube, and haviiif Its b^aid eroMcd 
with lentacubi.'*— P. a05.....The coralliita; it coralline, eumnuia, is 
one of iia ■peciea, on every clKire, ((rowing In cltiaiered tufta, abnut the 
thIclineM of a lai^ thread, and «ometinii^ ueed as a vermifuge. — P. 072. 
... .Tlie MTtularia ; with a homy nero, producing pnlypea frnoi niaute 
aliellfl with tbeir eggs or living young, and in 77 siieties. — P, S75.. .. . 
The penatuiaf or sea pen. Tliis is not affixed. It m of variotM shaiwa, 
supported by a bony part within, naked at the base. Tiie upper part 
fenerally has lateral ramifications, wiili rows of tubniar denliclep, that 

riducc radiate poly|ie> from each tube. It has ISspecies, one of wbicfe 
the encrinus.— (S7, 0OO.....The hydra, or conmioa polype, whkli 
fixes itself by its base It is gelatinous and ooniractile, and furnisbed 
with setaceous tentacula or feeleis. It inhabits fresh waters, and pro- 
duces ofiTspring or egg from its sidev, which fall off Theae seem at fine 
small papill«B, but increase in lengUi until they aasume the parent form, 
and then drop titti It has the powo- of reproducing its paru wht^ de* 
ibiiyed ; and if cnt In any direciioo, each separate part becoiuea a per- 
Act polype.— /6. 001. 

t " If the leaf of a plant to which they adhere receive a smart sfiolre 
with a Slick, the whole sertularia will be most beauU fully illuminated, 
every point from which a polype issues appearing as if oo firv.**— 
Bing. 344. 

X The brancblonna, in ISspecies. Of theBe,themucronatashwataa 
with wuweabU spiaes. The quadridenlatos swims with great swiAocsi 
— T. L. 710-712. 

$ The polypiora species. In the European seaa, adheres to tlie fact 
seaweed, and appears lo the naked eye like a. white point. Tbe coo- 
vallaria is in frevh waters, on other substances, with tlie same appear- 
ance.— /£. 604-007. — Fifty-seven spi>cies are natic«^. 

The grandinella species of this order occurs In fresh water, and is 
vegetable infusions, like a niinule pellucid globule. The con]i>ta UndL 
Is deen in pure watfr, a pellucid globule with brieht molecule*. Tiia 
fraoau In sisgnant wams j an opaque globulej with a pellucid maixfo, 
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ii another dan, imperceptible to the ordinaiy 
•igbt, yet found to be a real exiatence, pellucid, and fur- 
aiahed with a tail** Ten other senera of the same order of 
niniatore beinga, but with a fuU an.l distinct individuality 
oftaumal life, have alio been.traced, studied, and delineated ; 
all ooknown to our more distant ancestors, and only re- 
vealed to our knowledge by the astonishing powers of the 
' and of the Turomous fluid.t 



All the orders mentioned in this Letter consist of inver* 
telwmted animals, or those which have no vertebra. They 
appear, to those who estimate importance by size, to be 
iimgiiiiicant things ; but magnitude b no criterion of either 
life or mind. The trees of tne forest spring from the little 
coicohuD in their seeds. In that small spot their vital 
principle, organization, and qualities are abiding. Animals 
ukewiae emerge from the larger space of the maternal ova. 
80 that the infusoria which the natural eye cannot see, or 
bebolda only as a shining point, are not very much less 
than that speck in the embryo of the lion or the man, which 
the vital principle of both, and the soul of the latter, first 
oeeupy and anunate. This is as great a mystery as it is a 
eertainty. We see the fact ; however incompetent we may 
be^ in oar present ignorance, to comprehend or explain it. 



_ with short bain. The lol ipeclM is found In water which 

kept wme lime; lu body round, crysialllne, dilatable, and 

coMffsetihr, with divergent rajra of hain longer than the diameter of iia 
body. The linier appean In InAitlons of old grais. It varlea in sbapey 
and HMMtiaMa baa rotftlorv motiona. The innate of ealtwaler haa a 
cenimctUe funnel form. The lynreua appeara In water which has been 
kept anoM Ume : Its Inieatlnea are laid 10 be eminenilyviiible. Sixty 
spwimene of Ibis genua have been named— T. Linn. 7103-710. 

* Of lie 13 ipeclea, the gyrinui oceura In animal infuaiona. The 
hnwleis In aalt'water. Thia kind changes its shape Into a spherical, 
hMif, or oval figure, but alwaya preaerves Its tall. The mutabllis is 
Ibnad In atagnant pools in such innumerable myriad* as to cover the 
whole aurface with a shade of gnen or red. Tne catellus appears in 
water where flowers have been kept. The head moveable; the abdo- 
■en twice as long aa thai, and filled with Intestines. The tenax Is In 
wstar with wtoleh the leeib have b«>en washed.— T. L. 710-713 

t Thane are thegonum, the eolpoda, tlie Paramecium, the cyclidlum, 
the vibrio; leneophra, bacillarie, enchella; volvox, so named from iia 
^Icfc TMunry motions; and the monas, the most simple of all know 
anlmniad beings. Of this s«>ntts, the termo occurs In most animal 
and vccetaMe infVislons. ** Of ail known animals, it is the most minute, 
being so eatramely delicate and transparent, as often to elude the moat 
highly nagnlfytni powera, bleodins, as it were, with lbs water lo whi«h 
k swlaM.*^IIr. TuilOB'a Una. p. 713-794. 
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Mind can ftxitt in a pohit, as well aa in the ^ant fimn into 
which that vital speck gradoally enlarges. 

Bat this division of animated nature has not in most of its 
elasses the same nuiaber of organized senses whicfa the 
creatures of greater oulk possess, as M. Cnvier has re« 
marked.* Yet all these inferior orders exhibit indications 
of sentient, feeling, thinking, willing, and acting mind, as 
well as more important animals, ui the moUusca order, 
the luna calendula sinks of its own volition into a hole 
when disturbed.! The holutheria genus contract or expand 
as they pleasct The larger species of the medusa, whra 
touched, produce a slight tingling and redness in the hand 
of the molester ; and one of its kinds, on feeling contact, 
contracts itself into the form of an apple.^ A new mollosca 
has been found to form a thread to guide it hack to its shell 
when it moves from it.li 



* ** In the Invertebrates, the senses are seldom to be met with all to- 
feiher in the aame object The cephalonndi have no nnell. Several 

CKeropnds can neither beat nor see. The aiiimala of bivalve aheili 
ve neither eyes, nor earn, nor naeW ; and the soophytea, and the races 
below them, have, it is affinned, only the sinfle sense of touch, which 
In them is so extremely dt* licate, as to be acted upon even by HghL— 
Kir by, vol. Iv. p. S35. Cuvier, Aiiat. Comp. vol. ii. p. 363. 

t Turt Linn. 105 Mr. Hughes says of this sea marigold: " 1 oftes 
attempted to pluck one from the rock to which thev are af&xed, bat 
could never c^ect it As snon as my fingers came within two or tbnw 
Inches, It would immediately contract, and shrink back Into the side of 
the rock. If left undisturbed for two or three minutes, It wouki 



gradually come into sight, expanding, though at first very eautioasly; 
but would again contract with surprising quickneas when my hand ap* 
proached.'*— Hughes, Nat. Hist. Barbadoea. 

t T. Linn. 106. When the echini are aianned, they immediately 
move all their spines towards the object, and wait an attack, aa ananny 
of pikemen would present their weapons. — Bingl. 303. 

$ The cucumis of the Greenland sea. p. 119. The aea anemonlea, 
though destitute of eyes, are evIdenUy affected by light; for if a candle 
be heki over the glasses in which they are kept at such a diacanee as to 
eommunicate no heat, yet they resularly ckiee, and do not open again 
till the liglit Is removed. Two of them contested for a pktee of fish, 
like dogs for a bone. The AIM Diequemare so phiced it, as that two 
anemonies had each hold of an end. Bach awaltowed on till tlielr 
mouths came in contact. They struggled for three hours which abonid 
retain the share It had taken, till the gray one lost ita hold. The yellow 
then slowly abanrbed the rest. The eray made one more aitempi; hot 
before he could fasten on it, the other, by a final effort, aucked in tlw 
end— Binrl. 904. 

Mr. Ranc, who has made a new monographie of the aplyaia genlM^ 
IMS remarked a new aenua of molluscas gasteropodes, which be calls 
Uuopa. This Utile animal climbs up oiarine planis, and leaves lis 
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Ib Uw tfliCaeM oidmr, the argo of tli« vtfotMaim gtmaut 
the admirad iuuitUa% wb«n it msant to mU in its little tbeUt 
4llKluurfM ftom it that qaantity of water which made it 
heftWef than the marine fluid aroand it, and by this act, 
rifliog to the surface, ereeta its arms and expands the mem- 
bfaae between them to catch the air, and the breeze then 
drivee it flnrwaid Uke a Teasel under sail ; while it hangs 
down two others of its arms over its shell, to serye as oars 
or as a guiding rudder.* One species of the snail, as winter 
approades, corers the aperture of its shell with a calcareous 
Iklvt as if to keep itself from the cold. The solon not only 
moves its shell into the sand, and raises it by a dexterous 
use of its powers, at its will, but also gives a striking 
instance of its persisting determination to avoid a danger it 
has experienced.! 

Among the soophytes, the spon^ absorbs and rejects 
water from its small mouths ;^ and its tormentosa species, 
stings and raises blisters on the hand that meddles with it.|| 
The tubalaria fabrica has not the power to protrude its 
body from its coral tube, but it expands its cim beyond it 
when the tide covers it i% and its stellaris species, whenever 
the water is in the least degree agitated, retracts its fine 

sMItodo so; but ksen stuched toft bvtplnnint out a thread, on 
wMcli It rsmriM to It wnen it pleaaes.— Bull. Univ. 1831, p. 377. .. .The 
tlirwil Is the fuide It provides for Itaeir back to iti borne. 

* T. Lias. 304. In aonie piacea, where the tea la not sfitftied hj 
wtaiBi mat numheia are occaaionally aeen diverting ihemwives by 
iboB Milliif abooL On the least alarm, they retract their arms, and 
lake la aa anoeh water as wUI sink their vessel, and disappear down- 
wards, ta this eacape they are so quick, that Le Vail%tnr*s people, wftli 
an their care omLapeed could n#ver catch one.^Blngl. 396. 

t /*. ilX The slug, In order to descend safely to the ground A-om 
the braaeb of a tree, causes a flow of viscous secretion towards its 
tail, wtore h fonna It into a inread, which it lengthens to the necessity, 
01 urn rate of as loch In three minutes. Bingley, An. Blog. vol. Iv. p. 

t Tble rasor-Asb, to sink Into the sand, makes its tongue into a little 
dwv«l to form a hcte, and then into a hook, to sink that diaper, till It 
baa burled Itself sometimes two feel. When it chofises to regain the 



asrfbee It sIisms lie tongue Into a ball, and pushes up its shell. 

i n. 69l When a IliUe sail is thrown into ita cell, it rises up imine- 
dIaielyfVvNiilt; and wlll.on this excitation, oome to the surface as often 
w H la aeplled ; but If It be onee seized by the hand, and afterward 
allowfd to retire Into Its bote, the saH will be strewed la valo, for it will 
asvw oMke U* appaaraaoe agalo. Bingl. 314. 

I A. MU V A« M6k 



white cirri wifthinita tube.* The oocil asAitaeU nval Hm 
bee in skill, penevenmce, and exaistneee. 

Among the infueoria, the uroeolaris B. thai uociu e but a 
email wMte speck, has a doable rotatory organ, wloch it 
protrudes or conceals at its own pleasare.t So the Tortiodia 
convaUaria, though only a white point to the naked cyot 
can suddenly contract its stem in a spiral manner, and in a 
moment expand itself affain, — as the inclinans spedes oo- 
casienally contracts itself to half its length.! The bomba 
trichoda moves with Telocity, and aasomes ¥arioiu shapes.^ 
The Tibrioe, iirom paste ajid blighted wheat, are like little 
eels, and very protific.il The petty voItox even enter into 
personal combat, like two ansry qnadnipeds.Y 

Many of the other inihsona dumge neqnently the shaqpe 
of their minute bodies ; all i^yparently the actions of spon- 
taneous volition. As far as the movements of all these 
classes of petty animals can be understood, they seem to be 
those of a vital principle of the same kind with thai which 
insects, fish, and the other brute animals possess. Seven! 
of these three orders of marine beings can live without 
additional nutriment, as many fish se«n also to do.** Thar 

* lb. 060. The madrepore animate, ** when andlstiiiliedi protrude 
tliemaelvet from their cawes, and oscillate from left to right with an 
estremely quick motion. On any alarm, they Immedfaiely withdraw 
inwards, and nothing is to tie seen but the naked aiem and brandMa.**— 
Bingi. 338. 

lb. 083. It la fi^nently found on the itanci of dnekweed. 
n. 097, 696. 

Jb. 703. So the vermicalarli dilates and eontraels ttaeirw— 76S. 
In the latter part of the year they are oTiparous; at other aeaaoas 
tbey produce live offMN-ing. Tlieir most gigantic IndividnalsareseMoiD 
one-tenth of an inch long. If grains of blighted wheat ba soaked fSv 
a few hours, they appear In great numbers even when the wheat has 
been kept dry for years.— Bingl. 353. 

IT Le Martiniere detached two from the rest : ** Like two atrong and 
active wrestlers, they immediately rushed tncether, and attacked each 
other on every side. Sometimes one would dive, leaving the advemrj 
on the surface of the water : one would describe a circular movement, 
while the other remained at rf«t in the water. Their motions at length 
became so rapid as no longer to allow me to distingaLrii the one frooi 
the other.'*— La Martin. A p. Blngl. 356. 

** Even the slup can exist for a ereat length of time, for several 
months succiwsively, without food.— Blngley, An. Biog.vol. fv. p. S81 . .. . 
Sea anemonies lived about twelve montlts without any other food thui 
the sea- water, though they would swallow pieces of a mosele ofl^redl 
to them.— /ft. 383 When the pholas pierces the marble and lodges la 

JtK^ri!?. **^ '"I? *".««• <*"* ^y **« *»«[& »t ta sufficiently nourished by 
(he aearwater overflowing upon it.— /». m -^iw-octipj 
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«it0RMl eonfigimtioiiB greatly differ from those of the 
Tei( of animated nature ; but it ia a pleasing proof that one 
Creator has made the whole, and upon one grand general 
mCem of oonetraction, although this has been surprisingly 
< a fe rBifi e d in its specific details, that the more exactly these 
inferior orders are studied, the greater analogy is found to 
prevail between them and the rest of the sentient kingdoms.* 



LETTER XII. 



7W Birtf CrMtiam'^Tkeir Plvmagt and Som/r^Pewer qf FUfht^ and 
Migration^-'Nitmbtrt and Classes— General CkaraeUr— and Mental 
FscaUies. 

A HBw system of exterior figure, and a new species of 
beauty, in Uie three main sources of the beautiful in ma- 
terial things, and to the surveyinff eye — form, motion, and 
cotoor— arose to yisible existence m the feathered creation. 
From the same causes of agreeable emotions, the fish excite 
pleamirable sensations in those who gaze upon their placid 
activity in the calm and clear ocean. Ana these feelings 
arise also within us as we handle the shells of the testacea, 
which are always so neat in figure, polish, hues, and com- 
pleteness, and often impressiveW interesting in their most 
lovely tints and more elegant shapes ; all announcing the 
refined taste and minute execution of their invisible designer. 
But the Bians eminently surpass all the marine classes in 
their appeals to our sense of beauty in their attractive ap- 
peaianoe. Form, motion, finish, and colour are the ele- 
meola of what is beauteous in both orders of being : but the 

* If. O. Covier ekmsima of the cephalopodet divitioo of the mol- 
Iwea, Ihat * they- have a brain ineloaed in a dtotlnei cavttf ; eyen ; 
can la the Ibrai of tiro roandllmlM ; ■ loiMtoe, ulivary ftinnda, aa 
MofrfHtgM, m ibroat, a aeeond Moinacb, ao lnt«atiDal canal, a liver, heart, 
anariaa, vdaa. aarvei, and the reproductive orsan^ In common with 
ether wrtebrated anlmaie; but all difl^rently dl^poaed, and nraaily or- 
pniaad to a diftrent nanner/'—Bult. Univ. 18311, ^ 310. 

M. le BaroB de FeruaMc ia preimring, and haa iMffon lo pablMi, bis 
Blaioira Natnrella dcs Mollovquiv, under tlie orders of the cephalo- 
podea, ptemyodea, and laMeropodea. tt wOl be Ibe eompleicai work 
ea iha a at js c t that bai yet appeared. 
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lofd J aad tlw pleasing emane to 111 firam tb« ipri|^tW tenanU 
of the trees aiid air, with more inteiestmg effect dban from 
the inhabitants of the seas. They prodace this impression 
by to very different a modification of bodily configoration, 
that anless we had experienced it, we should not, before 
hand, have thought that such total contrasts of external 
form could have l^en each made to produce such a similarity, 
thoufffa not equality, of gratifying result.* 

It IS in his kingdoms of animated nature that the mag- 
nificent uid mun&cent Creator has shown us that beauty 
has as many forms and varieties as he chooses to display it 
in ; that our intellectual fiicuUy is trainable to an equal sen- 
sitivity of discerning and appreciating it ; that his power 
of imagining and producing it is inexhaustible ; ana that 
he has purposely so arranged the material particles of our 
world, that this magical quality is perpetually appearing to 
our senses with an exuberant and ever-renewins profusion. 
Nor is it confined to living form. It appears likewise in 
every department of earthy and inorganic nature. All our 
knowledge and love of it arises from what has been created 
to affect us by its presence. Beauty is indeed everywhere 
about us ; and every mind may be sensible of it, that will 
itself observe it where it exists. For our own sakes we 
ought to cherish a taste for it ; for such are its soothing ef- 
fects, that it cannot be anywhere seen and felt without a 
sensible pleasure accompanying the perception. It is there- 
fore an easy and universal source of enjoyment to observe 
it, from which evexy class may derive, even^ day, many mo- 
ments of gentle exhilaration. The bird classes partake of 
it so generally, in some respect or other, that the rudest 
minds become milder or happier from their presence^ in all 
climes and in all ages.t 

* There \* (treat troth In the followlns nentimenta :~*< The nain prov- 
ince, the very paradise of nature, is tbb Btaos. The graceflil- 
new of ih«lr fornw ; the exquisite delicacy of their covering ; the inimi- 
table brilliancy of thnir colours ; the light and life-giving iraneparency 
of the eiement in which they live ; the singular variety of their babUs; 
the delightful melody of their songs, and the remarlinbie fact, that with 
organs apparently more unfitted for articulation thnn many quadrupeds, 
thev are the only animals that can Imitate man In the wonders of voice, 
and rival him in the intricacy of music. . . .These qualities make the 
study of birds the (Vivourlte study of every elegant mind.**— Jeidan's 
X-ll, Oaa. No. 6T8, p. 700. 

r TiieiinwsariedaBdesoellsntomlthologist, whostttdled hlslkvoorite 
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The ^phamge of biids is peculiar to their order of crek 
tioB, ani is sTwayB a pleasurable object both to siffht ana 
tfonch, and remarkable for the skill and delicacy of its com-^ ' 
p o sition and stmctare. In the equatorial regions it is more 
licfa and splendid in its colors, yet always harmonizing in its 
■Mat contrasted tints, and in its lights and shades. The effect 
w sometimes gorgeous, but never tawdry. In all its combi- 
nati<His and lustres it gratifies the cultivated taste, and when 
extensively studied, enlarges the conceptions of the imagin- 
ation by its elaborate diversity. 

Biids also charm the ear as well as regale the sight ; 
■ad thus satisfy both the most intellectual of our senses. 
The marie and the beauty do not always unite in the same 
iBdividnal in equal excellence. Our nightingale and pea- 
cock are instances of the separation. In the Indian hemi- 
•plwre, both attractions are frequently combined ;* and in 
North America, the bird that is popularly called the Vir- 
ginian nightingale is also styled the cardinal, from his 
hrilfiant red plumage:! although the one that actually 
mab the poetic queen of rural melody is rxp more distin- 
gniahod than herself in his personal appearance.! 



aoMMif Um wilder tribes as well as In the civilized provliicee or 
AoMTlea, has left no this Just observatinn of his Inrgi* experience: "An 
iatsreimrfe with these Httie innocent warblers is flivournble lo delicacy 
of fceHnf and lo sentiments of humanity ; for I have observed the 
radest and most savage softentid into benevolence, while conteniplatinf 
the Interesiing manners of these inoffensive little creatures.'*— Wilson, 
AaKr. Omiiliol. vol. if. p. 940. 

* ■* It la an error to say that nature has denied melody to the birds of 
koi elioiaies, and formed them only to please the eye with their gsudy 
ptoaaafe. Ceylon abounds with birds pquai in wrmg to those of Europe, 
wMcJi warble amonir th«( leaves of trees, groteM|ue in their ap|M>Rrnnce| 
and often laden with the most delicious snd salubrinas fruit. Birds of 
tte riehesK eolours cross the ftlad(>s ; and troops of peacocks complete 
the dmm of tbe scene, spreading their plumes to a sun thst has ample 
pnwers In do them justice.".... "An Indian forest is the moat pictiir- 
ca^oe aeene that can be imacined. The trees seem perfectly animated : 
the fkntaslle monkeys give life to the stronger branches ; nnd ihe weaker 
sprays wave over your head, charged with vocal and various plumed 
laliaMianiB.'*~Penn. Ind. Zool. 45. « , .. 

t The cardinal gmsbeafc of America, whose notes, Dr. Lstham says, 
" are almoM equal to those of the nightingale.*'. . . • " Their notes are very 
I and moslcBl : many of them remjnible the high-notes of s flre, snd 



aie nearly as hmd. They begin at the first appearance of dawn: and- 
repeal a favonrlte stansa orpasssge twenty or thirty times snccewlvely. 
Bfc sprightly fltnre and gaudy phiniace ; his vivnrity, strength of voice, 
actual variety of note: and the little exftense with which he is kept, 
._ always make him a favwirite.**— Wilson's Am. Om. vol. li. p. 874, 
I •• Ow tnimlisbie aiocUnr bird is acknowledged lo be fully equal to 
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The biida of song sbomid in every known ooantiy ; in 
•the new oontinent, ae much ae in oar older or longer in- 
habited one. Bat a* they are leldoai fiNud in the depth of 
the dense and damp forests of any eoontiy, they are the 
more usual companions of ciTilized man.* They freq o en t 
most the cleared and coltivated plains, as if by kind ap- 
pointment to increase the number of human pleasures, b^ 
warblinff their own fteiings and happiness in those ndo- 
dies which delight the human ear as much as themsetfes. 
Neither childhcwd nor manhood can hear them with 'm^ 
ference. Their notes are everywhere a large addition to 
human gratification, and become connected with the sweet- 
est remembrances of the most joyous and impressible season 
<^ our life. They are usually small birds, and seem to be 
indestructible ; for although cultivation, as it spreads, drives 
off many other species, yet by supplying these with more 
of the food th^ like best, they multiply from its abundance ; 
and wherever gardens, fields, or trees appear, some classes 
of these rural musicians are sure to be part of their fear 
thered inhabitants. Of these, England possesses a pleas- 
ing share.t 

tbe long of the nlghtinrale In Its whole compsn.". ..." Hit pjnmife sai 
noUiiog faudy or brilltant in it. In bis native groves, moanted on the 
Cop of a tall bush or bair-grown tree, in the dawn of a dewy morohig, 
while the woods are already vocaf with a multitude of waihlera, hbi ad- 
mirable song rises pre-eminent over every competitor. The ear caa 
listen to his music alone, to which that of all the others seenn a mete 
accompaniment. His own native notes are bold and full ; and varied 
seemingly b^ondali limits. His expanded winp and tail gUsienisgwiih 
whiter and the buriyant g ayety of his action, arresting die eye as hto 
aong most irresistibly does the ear, he sweeps round with entboaiastic 
ecstasy, and mounts or descends as his song swelii or dies awnr.**— * 
Wilson. A. O. vol. ii. p. 93. 

* " The opinion, that the music of the woods and groves of Araeriea 
is far inferior to that of Europe, I, who have a thousand Umea lisieaed 
to both, cannot admit to be correct. We cannot with fairness draw a 
comparison between the depth of the forest in America and the culti- 
vated fields of England ; because it is a well-known fact that sii^Efaig- 
birds seldom frequent the former in any country. But let tiie latier 
places be compared with the like situations in the United Stales, aad 
the superiority of song would justly belong to Uie western cooiioeiiL**— 
Wilson, vol. 11. p. 375. 

t The blackbird is the largest song-bird of England, and sinfi hoch 
spring and summer.— Aibin's Nat. Hist. English Song-birds, p. 2..... 

The song-thrush warbles for nine months of the year.— P. 7 The 

goldflnch is valued for the elegance of its colour as well as for its stag- 
p'on' *' ^'u^^ "***^ beautiful and finest feathered of all cage biids.**— 
r. aw.. .. .The buiiflnch, which combiasi a veiy pleutog foim with s 
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Biidt aw ^isttnguished from all other animals by their 
pawn of raiiportiiig aach a weight aa their bodiea in a 
modiwm 90 hgfat aa air ; and from which, by the laws of 
pfwricy alone, they woold fell downwards like a stone, the 
mat am they left their twig. They prevent this prone d»> 
aeeat, and aastain their heavy bodies m an aerial fluid which 
is aome handled times lighter than these, and at the same 
move through it more rapidly than any other class of 
aled beings can pass through it on the ground, by the 
strength and moveability of their pectoral muscles, 
and by the expansile form and peculiar texture of their 
feathered wings. These muscles, the breast of the birds 
we eat« constitute half of tbe whole fleslfof their body ; and 
cnmUe them to supply that quantity of the functional energy 
« hich actuates them to their action of flying.* Thus a 
moiety «f all their nervous and muscular powers is exerted 
•ml expended in this operation. 

Here again the most special and scientific calculation, 
with a specific adaptation, become manifest to our consid- 
eration. Ho blind force or random power or motion could 
have here availed. A deliberating and knowing mind must 
have been their creator, combining what we term mathe- 
matical and mechanical science. The bodies of every spe- 
cies af hivds diflTer in weight and bulk. But in order that 
they may fly, and remain suspended in tbe air while they 
do so, the motive energies of each muat be precisely pro- 
pofftkmed to the two things so very dissimilar — to the 
gravity of his individual substance, and to the tenuity of 
tbe air through which he must glide and float. No general 
fitness would do ; each dbtinct lund must have had allotted to 

few volee, htm no ■ongnf its own, bat excels mogt birds in tlist which 
■rns^-F. la. . . . .The linnet is tboufthi by many t<i Mir pass all small 

im the sweetneas of its sinfiiig..— P. 34 Tlie ■kylat k lias freat 

CM SMd alrenglh tn his notcv, which are heard lor at least eisht 

Jm of the year.— P. 41 Bat the wondlark la silll more admired 

.Ma great variety of soA and dt'lifhtriil tones. He In also a bird of 

ffreai aewrtf ,lmUHn sinipe and|ilam8ie.~P. SO 1'lie wren, aliliough 

Um •Niallaat bird found in Enti»i*d, BifiBs very swisetly for several 
OMMHlM, and with a btuder voice than we pIiouM ext>ect froui his little 
foroi. Whether upon a barn or tree in a firnier** ysrd rwhicli tliey 
mamif fregaent), or In a cace, they reem to rinf with equal pleasure.— 
P.1V.....Tliecommon hedue-rpsrrow " is a very pleasant aftng-bird: 
tm a»asa awceily, and Itas a great variety of pretty iHttes."— P. 89. 
• Bm«I1I« de mota Anim. p. WO. He adrfi*, that fkh, baviag lo oiove 
w aiedtum* have dtiohle Uils force.— /A. 
Y2 
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H a difleient desfee, peculitf to iUeU; and ezaeay a4|iiit6d 
to the spread of its own frame, and to ks gravitating ten- 
dencj. These suited proportions must not only have beea 
discerned and appointed to every one at its creation, but, u 
earthly races are perpetuated from parents, the foreseeiof 
Power had also to form and regulate the oval embryos of 
every species, so as that each should continually reproduce 
the same adapted fitness of motive force, weight, and bulk. 
Such a patient condescension of almighty power and intel- 
ligence, deiffning to apply so much thought and kind effi- 
ciency for the purpose of giving a multifarious variety to its 
creation, is far beyond our conception or panegyric Yet 
it is an impressive testimony of his provident wisdom, act- 
ing for the instruction of his intelligent creatures. For it 
is this vast diversity which produces, by continual sensa- 
tions in the human soul, and m every mind that can disoem 
relations and reason to just inferences, such enlarged con- 
ceptions, and such a universal and continuing conviction 
ef his active omnipotence. His power is by thu raeaas 
everywhere in visible picture before us. 

Birds surpass all other animals in the faculty of continu- 
ing their motion without resting, as well as in its rapidity. 
The 6eetest courser can scarcely ever run more than i 
mile in a minute, nor support that speed beyond five or 
six of such exertions. But the swallow does this for 
pleasure, for ten hours a day.** So can the blue-bird of 
America, for a space of six hundred miles, in the staaesof 
his journey from Mexico to the territory of the United 
States.! Our carrier pigeons move with at leaat half that 

* *< It fimy fairly be queitioned whether any birds pMS over an equl 
extent of eurface with the swallow. Let a peraon take his Hand oo a 
fine summer evening, by a new-mown Held, meadew. <nr river aiioie, 
and among those of this trlb« that flit before lilm, flx hia eye en a par- 
4ieular one, and follow for a while all lu elrculioiis labyrimlH, lis es- 
tensive sweeps. Its sudden and reiterated zigzag excuralona, little ialbrlor 
to the lightning Itself, and ealculatethe length of (he varloua lines It de- 
acrlbes. This ihtle bird flies, In Ms usual way, at the rate of one mile la 
a minute, which, from the many experiments I have made, 1 Relieve ta 
be within the truth; and he is se engaged (br tea houra eveiy day." 
—Wilson, Am Orn. vel. li. p. 39. 

t ** Nothing Is more commen In Pennsylvania than to see laife flocks 
of these birds, in spring and fall, passing at considerable helglita In tat 
air, flmm the south in the former, from the north in the latter assaoB. 
■The Bermudas are said to befiOO miles from the neariiet part t»f thecon- 
ttaeni. This mair seem an extraordinary flight ler so amaU a bM ; MM 
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fion our kland to Qhb Contiiieiit» and from one 
to another.* The golden e«^Ie U eitppoeed to dart 
thvoagfa the fieiceet stonn at the rate of ioity milea an 
hamti bol one of our eiiiallest birda, the awift, can even 
^oadrople the moat excited quickneaa of the race-horae for 
a diflarr'*! and therefore, with a continuity of ezertioDj 
iMsdly within the bound* of our reaaonahie belief.^ 

One of the moat special appointmenta of the Creator 
mm to biida, aad which nothing but hia choeen deaign and 
eoffvaaponding ordainment can explain, ia the law, that ao 
many kinda ahall migrate from one country to another, 
and moat eommonly at vast distances from each other4 
They mi^ have been all framed to breed, be b6m, live, 
and dio ai the same reoion, aa occura to aome, and as 
^piadnipeds asod iniecta do. But he has choaen to make 

k is a Otct that U !■ performed. If we suppose the bitie-bird to fly only 
■t ifes rate ef o ihlte a minute, which li les* thaa I hsve actually asesr- 
talood them en 4o ovsrtond, ten or twelve hours woiAd te siifleient 4a 
a rp*^r»-fc the Journey."— Wllflon, p. 178. 

* Otti of no pigeons brought from Rnisseta to London In the summer 
«f UQO, sod lei fly from London on 10ih July, st s quarter before nine 
A. M^ one lesehed Antwerp, 186 niHei^ distanoe, st tdghteen minutes 
MSI iwo,«r in Ave and a bslrhouffs, being st the reie of nesriy tlilrty- 
foor oriles an Imur. Five more resched tt wlihln eight minutes sftee. 
Thirtseo others look two and a half tioors move for the Journey, or 
•IctM hoots la the whole. Yet this rate wss twenty .three mil«M an 
iMNr ---Bnafssis papem, July 94...>Anotlier went from London H 
MMilrieht, no NiUss, In six hours and s qusiter. In Jsnusry, 1831, two 
pitanns brougbi from Llskesrd to London, were let fly bsck from Lon- 
STtobomwall. One reached LIsksard, 990 miles' distaaesi la six 
4Mam: UMmfeer-las quarter of an hour mors. 

t flmllanssnl thought that the Hule iwlft traveiled at fba rate of SBO 
MUssaa feour. Mr. O. White remarks that *«ttoe swift is almost con- 
slaoally oa the wing, end never settles 4m the ground,. trees, or rooft. 
1i sai«, drinks, and coUeeis materials for Its nest oa the wing, ft 
Mpeais to live more In tlie sir than any other bird, and to psrform 
oiTanetkMis there, save slseplnc and lncubstlnn.'*.'Nat. H. 8elb. p. 818. 
1 M. Biebm, who has mast elahmately examined this subject, suua 
llmt every Wid has Its nsUve country, where It (Veely reproduces, 
md tMualiw a paM of the year, and iraveie In the remainder. Most 
Mr* live half tbs y«ar st Uieir home, snd psm the other half in trsvel- 
Ibif. 8ome travel by flay, as the Urds of psey ; but the Isrger parttar 
aStai Boine use both Umes. They ssem to pssi the whole of thefar 
■Smioa without sleep ; for sll the dsy they sre Mefclng Uieir food. 
Tb9su» hi plaess that pressnt this. They oommongr keep very high 
•taUMSlr, amlaUrays at a suitable disianee ftom the earth. Hence 
ftaTrtse lilgheroveTmountslns, snd fly towsr slong vaUeya They 
TCMlrc a wind that btows s#s»mC them. A contrary wind as»^ and 
- them. SasUiTiesibnaMyssviewedlaBulLnBlv.lSM^vai. 
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them tnwA firoai one climate to another, with unerriiw 
preeinon, from an inesUtible instinct, with a wonderfw 
courage, with an untiring mobility, and in a right and 
Dever-f^ling direction. For this purpose, they cross oceaai 
without fear, and with a persevering exertion that makes 
our most exhausting labours a compara^Te amaseroent.* 
Philosophy in vain endeavours to account for the extraa^ 
diiiaiy phenomenon. It cannot discover any adequate 
physical reason.! Warmer temperatures are not essen- 
tially necessary to incubation, nor always the object of the 
•migration ; for the snow bunting, though a bird of song, 
goes into the frozen zone to breed, lay, and nurture its 
young4 The snow-bird has the same taste or constitution 
for the chilling weather, which the majority recede iroai*^ 

* In general, in Borope, the birds take a S. W. direction In auuunn, 
and a N. R. In apring. There is no doubt that they pem over the 
ocean. Faber mw one in the middle of Its mute between Denmaifc 
and Iceland. A regulue was taken in the middle of the Baltic Sea. 
The quails, whose wings are so auiall, cross the Mediterranean. Thar 
wall whole weeks for a favourable wind, reposing on every small 
Me. Hence ih^ are taken bv thousands on the Ionian isles and coast 
of Asia. Should the wind change rapidly, a great number perish la 
the sea. Humboldt observed some mallards and herons aome degress 
N. of the equator, passing the line, and going south. — Brehm, it. 

t '* What decides birds to emigrate? It is not want of nourfahment, 
Ibr most begin the Journey while they have abundance. Tboae eoe- 
Sned In cages are very restless at the time of their proper migration. 
Atnioapherical currents are not the cause ; nor do the ctiangea of sea- 
aoQ explain it ; as the greatest number set off while the weather hi yet 
line; and others, as the larks and starlinss, arrive while the season to 
bad. Aimoapherical influences can only hasten the miffratioo In au- 
tumn, or retard or derange it in spring. It is thevretentiment of what 
la to happen which determines birds to begin their journey, ft is an 
Instinct which urges them, and which initiates them Into the meteoric 
alterations that are fireparing. They have a particular f^why of fore- 




X 9Au Pennant says, that " thfte birds inhabit not only OreeMland, but 
even the dreadful climate of Spinbergen, where veseiation ia nearly 
eitinct, and scarcely any but cryptoffaipious plants appear. Yet they 
are found in great flocks both on the land and ice of Spltsbercen. That 
they breed here is very probable; but we are assured that ihey do m in 
Greenland. They arrive there in April, and make their neata In the 
flwun's of the rocks in May.". .. ." They seem. to niaice the countries 
Within the whole arctic circle their summer residence, fnMn whence 
caeyoverflow the more southern countries at the seitinc In of wlnier 
Sl*/^* *®"^ '''***^ ■*"• *"*'y "•^ '****■ neeta.-— Wllaow, «oL 

( The aaMvhird in America, "Jn April, when the w««her begfas 
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We CSB only lesoWe all these astonishing joum^ into the 
appointmeni of the Creator, who has assigned to evenr 
bud the habits, as well as the form, which it was his 
flood pleasaie to imagine and to attach to it.* The watch- 
mi naturalist may hear, if not see, several migrations 
of those which frequent our island, both to and fro, as 

Eadrancee and as autumn declines ; but as they take 
iiiefly in the night or at an early dawn, and m the 
regions of the atmosphere, they are much oftener 
ai^ible than visible to us on the surface of the earth, t 

The quantity of individuals of the various bird genera, 
which afo at any one time and at all times existing in oof 
world, surpasses^ not only our usual supposition, but eve^ 
all power of human numeration, at least as to any real, 
distuct conception of the amount ; for we can only pen 
down the words millions, billions, trillions, quadrillions, 
and sach other augmentative terms, in which all actual 
comprehension soon becomes lost in mere verbal sounds and 
connising obscurity. It will therefore be better to par- 
ticularize in a note a few instances of what was seen at 
only four points of our globe, and leave it to your own 
mind to infer from these, what unaccountable myriads of 

to fte wann, retiras northwardf arrives about the UudKm Bur factory 
la Jane, and proceeds fartker north lo breed.*'— A. S58. . . .Tbie spe- 
cies Is so oumerous, that Mr. Wilson menikms, ^* In the circuitous 
ffouta I oaveiled, of more than 1800 miles, I never passed a day, and 
•eareely a mile, without seeing oumbeni of these birds, and fVequentlf 
tane 6ocks of several thousands.**— P. SS7....The kUideer plover 
lifcewtoe ** seeks the more leiuote arctic regioos of the coDiineat to 
Weed la.**- A. vol. lil. p. IS. 

* 80 the Jewish prophet represents and applies It—** The stork in the 
licayfin knoweth her appointed times ; and the turtle and the crane 
and the swaltow observe the period of their coming. But ny people 
wlU not know the Judgment ofiehovah.'*— Jar. vIL ver. 7. 

t In October, 1839, movements of this sort in Berkshire were thus 
dvcrlbed : " We have had sharp night ftosu during the week, and 
lane flighla of pkiver; and teams of wild duck and geese have passed 
Iwnce In a northern direalon. On Wednesday morning last, the roolk 
«r aU the higher ranges of houses in Pmspect-street in this town wene 
eoveied with thousands of the swalusw tribe, which hs4 then aMom- 
Wed praparatory to their annual roigraUon to a wanner climate. Froia 
Uielr chirping and fluttering about, tliey ««asd tobelngrand d«»«**r 
and about nine o'clock the larger division dtparUd in a 8. W. direcUop, 
and was afterward fMowi by the other*. The morning waa re- 
markably fine and cheering ; and the interesting iinle eroigranUi were 
pluailnt their wings soon aOer sunrise, preparing, as it were, for iMr 
Lqgwyyafe, and sUU dubious dostlnatlon.'"— Berfci Chrao. 
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BuIUoiii, in an the daaaet of the feathered noe, nMst hs«e 
heen eliewhere then existing, and aie now pervading both 
our aerial and Tegetable domains.* 

This sorpriaing quantitr of birda makes it necessary that 
the insect world, on ndiich aU the smaOer feed, should be 
a thousand times more nomerons. The two miUions of 
•tariings usually resident in the United States of America 
have been computed to consume of the gmb-woims, cater- 
pillars, and other larvs, on which they subsist, in the four 
months of their breeding and nurturing their young, uxteen 
thousand two hundred mi}lion8.t But if a sinffie kind of 
birds have this supply, aU the other classes wlio use the 
same nutriment require as much. It is obviously impos- 
sible to enumerate the amount of the individual livmg crea- 
tures which are always existing on our globe, and partak- 
ing of its produce in some way or other. Yet so admirably 
are the whole placed and disposed, and the mze and move- 
ments of each so carefully regulated and adapted to us and 
to each other, that we are neither disturbed by the number, 

* The pwrpU graeuU nf PennsjrTvania, when they collect to misraiB 
to die lower pent of Virginia, Carolina, and Georgia, ** ■omeuinei 
form one congregated multitude of iitany kundrgd tkon»and».^—Wtt- 
son, Am. Or. vol. i. p. 319. 

Captain Flinders, on hie voyage, saw " a stream of stormy nTSSu, 
which was frnm M to 80 yards deep, and 300 yards or more bmad. 
The birds were not scattered, but flying as compactly as the full move 
nent of their wings seemed to allow : and this stream of petrels, for a 
full hour and a half, continued to pass without intermission at a rale 
little inferior to the swiftness of the pigeon. Now, taking the stratun 
at JiO yards deep by 300 in breadth, and (hat it moved 30 niiles an hour ; 
and allowing nine cubic iifches of space to each bird, — ^tbe nnmber 
would amount to 151 millions and a half.'*— Flinders* Voyage. 

An officer who visited South Shetland, in the antarctic regions, 
sutes that he saw there many millions of " penopins. The ground in 
some parts is covered to the extent of two or three miles with these 
birds.**—Letter in Lit. Gaz. 31 Oct. 1839. 

The migratory piobon, in the United States, exhibits a number still 
more enormons. ** Of one of these Immense flocks, let us attempt to 
calculate the numbers, as seen in passing between Franlcfort (on the 
Kentucky) and the Indiana territory. If we suppose this column to 
have been one mile in breadth, and I believe it to have been much 
more, and that it moved at the rate of one mile a minute, four hours, 
the time it continued psMing, would make the whole length 240 miles. 
Again, supposing that each square yard of this moving body com- 
prehended three pigeons, the square yards multiplied by 3 woukl give 
S,930 millions 272 thousand pigeons ; an almost inconceivable multi- 
«S*l/*' probably fir below the actual amount."— Wilson's Am. Ore. 

▼Ol. II. p. sw. 
t Wilson's Am. Orn. vol. L p. IflS. 
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mot cvvB eoDfleioiM oi iL Tbera » no tsiam^mg ; no eon- 
: Um eoonnoas amoimt is nowhere ▼inble to oar 
We mnet aeaich it oat, in order to know it. We 
enlcolate from what we can obeerve> before we can 
paeetre or beliere the ever-palpable hot nnobtranve troth. 
whal bat an aJfani^hty and all-adjaatinff sagacity, in> 
£nitehf beyond the lugheat expansions of human genioa, 
eoaU nave arranged soch inexpressible multitudes of living, 
seotieDt, and ever moving beings, into positions, limita- 
tions, and habits so wisdy appropriated to each, so pro- 
dnetive of comfort to every one, and yet so conservative of 
die baimony, the order, and the general weJiare of the 
imaienae and multiform whole ! 

As we contemplate such endless masses of living thinM, 
we are sometimes tempted to ask. Why so many! l^y 
soch an exuberance of creation 1 My own reason an- 
swers, to its private satisfaction, and from its own feeling 
— the gift of life, for whatever space, small or ^reat, is. a 
gift which Deity alone can give; which is his noblest 
donation ; and which, being attended with comfort as its 
mivenal law and most general result, is the greatest bless- 
ing that any creature can receive. All other blessings may 
be added to it ; but none can be enjoyed without it. The 
more largely it is given, the more extended is the bene&o- 
tion ; and therefore every multiplication of it becomes an 
ampler display of the magnificent and illimitable benevo- 
lence of its bestower. The greater the multiplicity of his 
kind creations, the more certainty my sense and judgment 
perceive of his gracious, generous, and affectionate nature. 
He loves to make Hvinff beings of every sort and form, and 
to provide for their Measurable enjoyment of the liife he 
fiv^s. The occasional intermptimis of pain to any, are 
not exceptions, unavoidable in such a profusion of varied 
existence ; always bear but a small proportion to their 
comfort ; and are usually made conducive to good in some 
respect or other. It is onlv wonderful that the gratifica- 
tions of each, in soch diversified multitudes, so little clash 
together; and that these, amid such a universal desire 
and active search for their distinct and peculiar enjoyments, 
shoahl so rarely give pain to each other. As Paley has 
most jastly said, ^Pain is nowhere 'the object of crea^ 
tkm -yn is Uie temporary accident, hot not the niling bw. 
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Bat the mohipliciw of creation not only manifests Urn 
gieat Author's benevolence, but it is that which gives us— 
and perhaps is that alone which could give us — a sensoiial 
idea of his actttal omnipotence. Mind, in any one, can 
only make itself visible to others by its works and actions. 
80 most all power, and all moral and intellectual qualities. 
The living figure of a Homer, a Milton, a Raphael, or a 
Newton could not reveal to us, by its presence alone, 
either of their intellectual poductilnlities. Each had to 
pot these into action in making external things that would 
display them, before others could know their admirable 
talents. 80 the IHvine Creator makes his inexhaustible 
potentialities more and more sensible to us, the more he 
varies and multiplies his creations. Eveiy increase enlarges 
OUT conceptions of his powers, by presenting additional 
sensations to our visual organs of its self-displaying effects. 

All birds are oviparous. This is their law of reproduc- 
tion : none bring forth live ones. Their eggs vary in num- 
ber, size, and colour, but are always covered with a calca- 
reous shell, the produce of their own living functions.* 
These are deposited by them in an artificial nest of their 
own construction, ana are hatched by the genial wannti^ 
of the maternal body. In their natural state, birds are 
mostly monogamous, or live in single pairs. They migrate 
into milder climates, and a few become torpid in winter. 
Their feathers are disposed over each other m the form of 
a quincunx, in which those of one row are opposite to the 
intervals of the next ; and vary in colour, according to age^ 
sex, season, or climate, except the quill and tail-feathers. 
These are more constant, and chiefly characterize Ae 
species, t 

Linnaus divided them into six orders, and took his gene- 

* Vauqnelin and Dr. Prout have made many experiments on ibe 
shells of the eggs of fowls ; ascertainins the exact quantity of earthy 
matter they contained ; analyzing the food received, and nothing what 
was ejected. The results appeared to indicate that the animal had 
acquired a greater quantity of earthy matter than could be aecountfed 
Ibr, except by supporing that, in some way, a portion of it had been 
developed b^ the vital powers.— Dr. Bostock, filem. Phys. vol. U. p. 386. 

t Turt. Lmneus, vol. i. p. 131. " This beautiful and cheerful portion 
OT created nature consists of animals having a body covered with fiea- 
tows and down Jaws protracted and naked, two wings formed for flight. 
i5S?.i^^*®'- They are aerial, vocal, swift, and light. Tbeyaredes- 
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fnm thaif biO, tounie, nostfib, 

naked paita. To Uiete, Dr. Trfithiim has diseiiiiH 

addtfd tinea other oidm, by which tbehr dutio* 

airangement was mnch nDpioved.* The Piinee 

Xneien Boiumurtey foUowing the stqM of the aelP 

taMht nalaialiatay Wilson and Andebon, the Ajnencaa 
■rthffHgH *! is now enlarging and completing it.t 
Of all the Teitebrated or superior animals, bods seem to 
the shoitest Itres ; yet some kinds ootiive by fiur the 
afeefman»t Bat those most fiuDiliar to as, and the gieater 
■amber of all the genera, resemble in their daiation that 
sf o«r domesticated animals.^ Their feathers are highly 
deetiieaL The Ibod of the larger number is chiefly seed% 
and insects, and sometimes theyuse earth md 
Their songs are usoally in the day tone ; hot a 
the night more intevestiiig by thMr mdpd|y.l 




« TkSK we L Acefpftrcs.— IL Pfec— m. Aawrei.— IV.Gralte.— > 
V. Csaiie— VI. PMKres.^LiiiB. 1% ... .As altefed hf Dr. Lstbsai, 
me ales orim an %bm u pi etuia if: — 

L AceipilfCii, or rapacioos birdii 

n. plae,or Pica. 

OL rt»mlft4t >, or wrUJwted ; aaswsrisg to tlie sasgcs of Liaawu 

IT. Plnasiipfdcs. nr fla-foolsd. 

T. Grate, or waderiL 

▼I. OaMmc, or poultry. 

TIL flfmitaiooea. 

TfIL Piw>r«i. 

tX. Cotonhc, piff w or doves. ^ ^ ^ .._ . 

TWstffessiMdode oar game. The etnithlonee are the ieSo, t sa epf , 
[^■iiseiT, sad oetrkb. Tbe paaerce compriK oar •psrrow, twal- 
Isw, dma, tarfc, we«iail, ami other lOMli birds.— Kerr'e Lina.4l8-dSBL 

t The priace»e renarfca ihoar tiie pmfrM of tMe branch of our 
kaowtodfe:— ^Bofbo conpfalned of the dfflciiltjr of wrtUag a Ms- 
iMy sT hMi hecaoar he already hnew 800 fpeciee, sad inppoMd that 
! flrigbtafCtBally cxtet 1900 nrevca 90OO ; whet wooM be hie esibar- 
I WW, whea acarif 0000 epeeiei are kaown, and fresh dis- 
are daily aagaientfQg the nomber !**— Am. Orn. vol. It. pt 1. 
Uomao, la Ms letter to La Ceped^, states, that tbe san 



t Camm Mornao, la Ms lener to La Cepcd^, states, that tbe saraa 
vttSvc about 900 fears; theertm andfaven,100; U« parrot, 100; the 
«WL0O....achuhs,ia his aoies oa Aristotle's aatanala, mentioos a 
MrmL carried fmai Italy to Praace io 1033, which was Itrlag there tai 

miLMM then no years old. ^^ ^ _^_^. , ,_ 

Ttbt mefof >. Tl >i tn jrara : pbeasaat, 18 to » ; alrhilafaie 17 or 
ml ihshaiSBd piaeoa, 16 or 17; the Ihuiet and canary, 13 or 14. Co. 
llar....Ttae snldl&ch,90 to O yeais; the ikylaifc, 14 or «. Albta. 

T'SMidJe'tbe algbtfaiale, the lu e e b reas te d frasbeak of America has 
ttt haML ••Oiieof ihm biids, kn«hi acafe,freqacBtlreBns at 

he aowa arete cxtieaMly dear sad omOow, aadlba 

z 



, tM tAoisi) HiKro&T or Tox iroRiJ> : 

0ome httve nttennoM of voica like animBl soundfi ;* taA 
Mnmnd can bo taught to imitate boman articulation, and to 
npeat words in any language.t But thia ia not the only 
■aalogy which unites them with ourselves. AU the claases 
of animated nature exhibit occasional intimations that one 
grand system of formation is pursued through all the ▼arie- 
ttas of animal organization. The human countenance, and 
the brutal physiognomy, are each convertible into pntial 
iMemblances, wmch show that both are but diversified, 
though constantly maintained, modifications of the same 
great plan and pnnciple of structure. The wing, the aim, 
the fore-leg, and the pectoral fins are instances of the va- 
riations of one important limb ; and therefore, thou||h it is 
a Tery rare occurrence, yet it is no natural impossibiUty, 
lliaft a fowl's head may sometimes appear with an obseue 
luniliMide to a human facet 

The birds are a race of organized beings, as happy as 
they arebeautifiil: their greatest number are peaceful, 

swseteit of any bird with which the owner was acquainted.'*— WOm, 
vol. ii. p. 377. 

* Tliui the titmouie " whtitlei aloud and clearly, as if calling a dog." 
*-Wilaon, ii, p. 817- .. .The catbird*8 note so exactly reaemblee the ?oiM 
of a kitten, that a atrancer to it would tnalantly conclude that aucfa an 
animal '* had sot bewildered in the branches.'*— P. 100.... The cry of 
one species of plover !• the repetiticm of the word ^* KiIl-deer.**''A. 
vol. iii. p. 0. 

t The bttllflneh can be taof ht to speak several words at coomisad. 
A)bin,jp. 16. .. .The starling is very apt to imitate the human voice.— A. 
IS'. ..The magpie, Jav, parrot, and some olhera are well hnowa U> 
have a facility of acquiring such articulations. 

VM. Cavier states, that in' 1803 a Jew exhibited for money, at Foaen, 
olnnd, a hen with a human face, which had been hatched in a farm 
near Wrycsnien, tie says, 

<*Ihave my««// seen this animal alive, and In (nccellent health. It 
had attained its full sise, for it was more than a year old. In ha hodf 
it resembled other bens in every respect except thejb«ad. This was or 
the uaaal size, but vnthout feathers, and covered with a bluish Mu. 
The cavities of the e^es were completely formed Ukt those of the human 
eyea. They were surmounted by two small arch«>a of down, which 
formed very r«/pUAr eyebrowM. The upper part of the bill was sliorter 
than umal. It had but one blunted point, and the nostrila w^ere under- 
Death it ; so that, although it was horn, it preaented the perfect reeere- 
blanee of a very well made nose. Below tliis nose was a very regular 
mouth, with lips, two rows of very white teeth, close and pointed, and 
a rounded tongue. This resemblance to a hunmn countenance bad 
aomtfthlng In it even horrid ; but it was perfect, and had no need of the 
a as l^ance of imagination to be recognised."— Cuvier's AnioMil King- 
dom. 
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tnmStft 0oeial, imiooent, and contented. The npadctt 
daet, and tome of the aqnatic species, present a predatory 
anomaly ; hat the exuberant multitudes of their most pro- 
lific daeses are of a kind, harmless, active, and nei^bour(y 
character. They seem to have a pleasure in being together 
in some mode or other.* It is Teiy interesting to obserre 
the social and family feelings of many species. The mnd 
naturalist has pleasingly described several instances of what 
resembles the conduct to which, among mankind, we annex 
the feims attacRment and affection.t Nor are these feel 



* ** WItb tbs exception of onr Urd« of prey, and a few otfaen, all the 
feathered tribe wem to have a geoeral tendency towards anoclation, 
Hther In flncke, or fktnity partlee, or pairs. The woodlark does noi 
•alie ia eoinpsnies, bat it associates in Its own little faailly parties." — 
Knapp^s Journ. Natur. p. 258, 900.... From Van Dieman*s Land, a 
gentlnnan writes : " In the woods, the peri'ots and parroqaets are social, 
and ahoost tame. I hare had, at one time, fifty flying around roe, 
spailillns In tiM sanbeams like so many gems.'* In Pennsylvania, Uw 
| prtd d nf*'T "associate in flocks* frequently assembling in great nam- 
Mrs on the soaw tree, to bask and dress themselves in tne morping sun, 
staging <n ceneere, fbr half an'hour together.**— Wilson, ti. p. 9S3. Tbe 
Ikinow— species, ** associate in parties of six, eight, or more, attended 
hf the Carollaa nuthatch, tbe brown creeper, and small spotted wood- 
nneker ; the whole forming a very nimble and restless company, whose 
Ibnd, mnnoers. and dlspositk>ns are very much alike.**— /^. 815... .80 
(he tree and song spairown unite in flocks, and fbrm societies wttboUisr 



t ** The linnet delights and lives in society, frequenting open 
saone and gnrsy fields. Several pairs, without the least rivalry or coa- 
tanlion, bnlM their nests and rear their ofltoring In the same nelghbooi^ 
hoai. Tbmy form large associations, feeding and moving in company, 
as ooe nnlted household. Resorting to the head of some sunny free, 
they wlH pass hours in the enjoyment of the warmth, chattering with 
each other in tow and gentle notes.** — Knapp's Joum. 1S6. 

*■ Tbe >ay and its family associate, during all the autumn and winter 
■wmhSL laldng great delight In each otber*s company. They separate 
eiriy to become ttie founders of new establishments.**— 76. 191. 

* DeHgbt In enciety Is a predominant character in starlings. To fted, 
ttey wilT assoriaff with tbe rook, the pigeon, or tbe daw : but tiiey 
chiefly rooet with their own fkmllles. These social birds are rarriy seen 
aloae. Should any aeddent separate an Individual from the eompna- 
loM or Ha flight, it will sit disconsolate on an eminence, piping and 
niaintng. till some one of its congeners joins It. Even in small parties, 
Vter keep eontinsally calling and Inviting associates to them with a fine 
clear lone. They vastly delight, in a bright autumnal morning, to sK 
hnslrlni and pruning themselves on the summit of a tree, chattering all 
loieiJier to a tow, song-like note.**....'* They are very aaskluoas tal 
thdr anentions to their young.**— /». 900. 

•Rooks appear to aasoclate firom prsfereiM to sodeqTy ti tieei (||« 
crerywhsie.**— P. I8& 
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■igs confined to dM milder Uidfl. Even ▼ultnrw am giagi- 
lions, and exhibit pleasure in each other's sodety.* 

To delineate the instincts, the feelings, and habits of the 
feathered kingdom is no part of my present intentioa. 
Theie is as much of what resembles intellectnal sensibili- 
ties and reasoning, will and judgment, in them, as in any 
fsnus of fish or quadrupeds. This analogy may even be 
extended to ourselves. At least, I cannot but admit the 
application of it to such qualities in myself. I have fte- 
quently surveyed the various poultry and the Urds that fte- 
qoent the fields and gardens around me, with these oon- 
siderations. If I coiud transfer my own mind, divested of 
all the human knowledge it has acquired, but with its nstn- 
lal Deiculties unimpaired, into the body of any fowl aboaty 
and eonld five to it the ideas and memory which their or- 
gans and habits have acquired — should I, in the exercise 
of my judgment on such sensations as theirs, act oth^wise 
than as they do under the circumstances in which they are 
placed and live ? When I have pat the question to myself I 
flave not been able to discern that I should, in their bodies 
and condition, conduct myself very differently from them. 
They seem to do all the things they ought ; and to act with 
what may be daUed a steady common sense in their respec- 
tive situations. I have never seen a binl do a foolish tmn^, 
for a creature of their powers, frame, and organs^ and m 
' their state. Each acts with a uniform propriety ; nothing 
&ntastic, absurd, inconsistent, maniacaJ, or contradictory 
appears in their simple habits or daily conduct. They 
seem to have mental &cukies and feelings like mine, np to 
a certain extent ; but to that they are limited. They l»ve 
not the universality, the diversifying capacity, nor the im- 
provability of the human intellect. The binl mind is dis 
same bird mind from generation to generation. The ni^it- 
ingale is now what tlM nightingale was four and six thoo- 

' * M. Aodebon mentioM that " they often associate in floclu ofaO, 40^ 
Qt moro ; hunting thai together, they fly in sight of each other. Ths 
moment a prey is discovered, tlie favoured bird gives notice to its itsarert 
companion, who immediately follows him, and is successiveiy auended 

by aJI the rest.'* — Am. Orn. iv. p. S51 With two young vulmre* that 

be had reared, he put in an old one that he caoghc " The young bnch at 
once Jumped about him, making most extraordinary gestiim of wo^ 
some."— P. 250.... His experiments show that vuitures diaeero tM 
dead sjwil not by ^mell, but by 8ight.*-947-A). 
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jean ago— nothing less, nothing more. The eagle 

ii as uieapabfo of adTancement as the sparrow. The com- 
mon fowl, which is found in all regions and climates of Uie 
globe» is in each one exactly alike m its functions, faculties, 
and habits. The song-birds warble now just as they have 
done ever since human history has noticed them. It is this 
eonlininff identity which separates birds and all animals so 
widely m>m man. They never improve ; while his capa- 
bility of piogresaion is as yet illinutable, and may perhaps 
ever be ao. 

Yet the bird mind, although thus limited, fisplays all the 
eommon faculties of animal mtellect. Its memory is tena- 
CMNie. The bullfinch never forgets the sonss he has learned* 
thofUjI^ placed amid many others with dinexent melodies.* 
Moat ot the singing-birds may be taught the notes of 
etheie, and to pipe uid whistle as their instructer pleaaes.t 
Their aptness to ao^ire little aots of exhibition snows at- 
tention, comprehension, doeilitv, and recollection.^ Some 
eshibit a taste for the little gratifications of human vanity ;^ 
ethefs, a s^ntaneous intellectual observation and percep* 
tion of the intention of human actions.!! Even the higb^ 
mewtii eaotaoa ef emulation is visible among them* f The 

• Albln. Hat RtsL p. le. 

t The ■tarllng learna to whistle tnnei.— Aib. 19. Bo the blackbird.— 
F. % The KoMRtich wilt acquire a canary*! or woodlark*i •ona.^P. M, 
The linnet, besides lis own sweet song, will learn others.— P. 31 The 
iOMb, IVooi the nest, may be taught to pipe or whistie flDely.>-P. M. Be 
the ereenftnch.— 31. 

t The greenfinch will team to ring bells In a contrlred ease.— Alb. p, 
91. And a goldflnch may be trained to draw water or food is a smaO 
Ivory backet, fkstened to a chain ; open it, take out its oonteots, sad 
letom It for more.— /^. SI. 

% Goldfinches " are delighted with viewing themselves la a glass flied 
letbe beek of their bncket-bosrd, where they will sit upon their perch, 
anialaff and drrssing themselves with the greatest care. oAen looklnc la 
the gtans, and placing every feather in the nicest order.***- Albln. p. w. 

4 The painted bunting Is very fond of flies. Blx of them were la a 
lOo a voyage to New Orleans. Several of the passengers caught 
flee to give tbein, ** till at length the birds became so welt acquaint^ 
wMb this, that «s ««m as they perceived any of the people attempting to 
I the Iqseels, they assembled atthe front of the cage, stretching out 
Is through the wires with eager expectation, evidently much 

In the Issue of the efrorts."--Wllson, vol. ii. p. 940. 

T *« If the wondlark be hung in the same mom with the nifhtln|ali 
he will strive with It (br the mastery ; as likewise it sometimes happens 
la te woods, where Is a stiong contention between these two ehorisieis 
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.peroeptioii, that their eggs in hatching should have a proper 
degree of heat, and the alternate movement of them fer 
that purpose displays both a right reasoning and acting 
rightly on it.* X>for are they sometimes destitute of ani- 
mal or human pugnacity. We expect Uiis in the game 
birds that can be trained to it ; but even the more ^ntle 
and peaceable can sometimes exert the petulant irritabili^.t 
But It is in their nests that they display the most striking 
and varied indications of contriving and judging, and there- 
fore of thinking intellect, confined indeed in the extent of 
its operations, but resembling reasoning intellect within this 
compass.^ Their affection for their young, their anxioas 

la the same room with a Dtghtingale, he will learn its ootes, and Incor- 
porate them with itii own." — Albin. p. SO. — " Each strives to outvie 
the other ; so that, like true-bred game cocks, they seem raaolved to die 
rather than lose the victory. K tlie nighUngale carriet U in atearnesi 
and fiercaneM of aong, ao does the woodlark in hit pleasing variety «f 
soft, warbling, hariiionioiia note.**— /&. 73 ■ . . . Handel haa admirably inl- 
Cated both theae competitoia, in the **■ Mirth ! admit me of ihv crew;** 
and In the " Sweet bird, who shunnest the noiae of folly ;** of hia AUegio 
and Penaeroao. 

* " Almost alt birds are in the habit, while sitting, nfchanghur tbeeggs 
from the centre to the circumference, and vice verti, that all of theat 
may receive an equal abare of warmth."— Jameson's Note lo WHnsi, 
vol. i. p. 215. 

t ** The malea of the cardinal grosbeak, when confined together in a 

cage, flght violently.*'— Wilson, vol. iii. p. 276 The pinnatad grouse 

** ssen to vie with each other in Btatetinesa ; and aa they paaa each other, 
frequently cast looks of insult, and utter notfs of defiance.** Theae are 
the aignals for battles, and they engage with wondei/ul aplrit and fieroa- 
neas.— i^. 337. .... One of the titmouM species " aometimea fight vlolenthp 
with each other, always directing their blows agaiiutt the seall.**— >J». 

f 16 Even the beautiful humming bird, as he passi'a Afom flower le 

ilower, wilt at peculiar seasons attempt a contest. " When two males 
meet at the aanie bush or flower a battle inatantly takea place; and tbS 
eombatiints ascend in the air, chirping, darting, and circling mund each 
other, till the eye is no longer able to follow them.**— i». p. 900. 

X The oriole forms his nest of long and flexible grass, which is knitted 
or sewed through-and-thrnugh in a thousand direetiona, aa if done by a 
needle; which made a lady inquire if it could not be taught to dara 
Stockings.— Wilson, vol. i. p. 189.... .The Bsltimore-bird, seekhig ma> 
terials for his nest, when the women hang out their thread to bfeaciL 
perceives that this will suit him, and carries it oft " Skeins ofailksa] 
banks of thread have been often found hansing round hia nost ; but so 
woven ap and entangled aa to be irreclaimable.**— Wtlsoa, vol. L p. 181, 

" The birds of the Indian climates are obliged to exert unuaual artjfloe 
in placing their little broods out nf the reach of an invader. Each aiais 
at the same end, though by difl^erent means. Some form their pensile 
■est in the shape of a purse, deep, and open at the top ; others with s 
•ale lathe side; sod otben, stlU more eaatious, with aa enirviMaiifef 
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^ontmaneM to protect them, end little etntefcm to 
lead the marauder from their nests, evince fedooigB 
mental activities analogous to those of other 
heings.* 



LETTER Xni. 

Y%« f\omuaion ^ Quadrupeds^Thdr Lamaan Clastyieation imtm 
Order* and Geiura— Their genend Qital»lM»— Jftowfcer— JFW <>■ 
i^mu qfSerut, Voieej and FeeUngt. 

Thk sixth stage or day of creation besan with the fiir- 
mation of quadrupeds, insects, and reptiles, which oomp 
pleted the animals that inhabit our globe. These wers^ 
uke the preceding, so many other ineoiporaticms of the 
tiviog principle and animal mind in three distinct and very 
different systems of omnized matter. Each weie aleo 
peculiar conceptions and inventions of the Deity, both ia 
external figure and in physical powers. These were eo 
Buuiy new effusions and display of his rich and multifoim 
imagination. The structure, appea ra nce, functions, and 

very bottom, fonning their lodge at the rammit.**—- Pennant*! Ind. 
2ool. 46. • . . .This instinet prevsiia also among the birdi on the benkaof 
tbe Gambia, which abovnd with monfcejrs and snakes. Others, for the 
flame end, make their nest in the boles of the banks that overhaog that 
iiver^-Puvchai^ vol. li. p. 1576. 

•*The lesser species, having a certain prescience of the dangcis thai 
fliirroond ihein, and of their own weakness, suspend their W9tM at the 
«Xtreme branches of the trees. They are oonsoious of inhabiting i^ eli- 
nate replete with enemies to them and their young; with snakes that 
Cwine up the bodies of the trees ; and apes that are peitietually in 
aearch of prey: but, Heaven-instructed, ihey elude the allding of tlie 
ene and the activity of the other."— Penn. Ind. Zool. p. 44. 

The motaeilla sutoria, the tailor-bird, " will not trust its neM even to 
the extremity of a slender twig, bat makes one more advance t» safety, 
hy fixing itself to the leaf itself It picks up a dead leaf, and sews U to 
the tide of a living one ; its slender Ull b(*iog its needle, and In thread 
flomeliiieflbreB. the liniagis feathers, gossamer, and down. TheMn^ 
in colour a lisht yellow, is but three inches long, and itt weight onte 
Ihree-alxteenths of an ounca A nert of this kind ia la the BrlU^ 
M useam.**— Penn. Ind. Zool. p. 46. . , .„ 

« flea Wilson, VOL ii. pp. S3, 990^ 980^ ttO, 317; and f«L ULp. 4; aa# 

Mm. mnmatai nthar nIaWIS' 
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omidaalioiis of each had to be desiffned, and the inean^ 
^f^ndadng them to be peiceived andpat in action. The 
i|Me plan having been fully settled, the mandate waa 
given for Uieix simoltaneoua eiiatence ; and all the three 
very diaeimilar oidera of animal being aroee obediently to 
the command, as their material elements moved into the 
^ipointed combinations and dispositionfl which were to 
constitute their respective bodies. 

The quadrupeds were those with wlych the pleasme, 
fbe sustenance, and the convenience of man are more im- 
awHiately concerned. None are indispensable to him, aa he 
ean subnet without either ; but he derives such important 
benefits from all these three classes, that it is rational to 
suppose, that one of the main ends of their creation was to 
eontribitte, in some of their species, to his comfort and aer* 
nee. Nothing can be supposed to have been exclnsirely 
formed for our use ; but several were manifestly made thai 
this application of their powers and qualities migfat take 
place. Each exists for its own benefit, as Well as for that 
of others, or for ours ; but many have been designed on 
purpose to be also instrumental to our convenience and Soh 
provement. 

A natural division of quadrupeds would be into the fieioe 
and the gentle,— the wild and the tame, — ^the camivoious 
and those which feed4)n herbs and grasses. Such a die* 
tinction exists in all the orders of ammal life. Fish, biidsi 
beasts, insects, and reptiles have each a predatory and a 
peacefol class ; the latter always the most numerousy — the 
former confined to particular objects of pursuit, bat alwaye 
now appearing as an inseparable part of the economy of 
our varied world in its present state. Yet, as geology 
teaches us that the present was not our earth's primeval state, 
it has been confessedly altered in its planetary, rocky, ani- 
mal, and vegetable relations and substances, and in its 
Itfe-connectea caloric — we have no right to affirm that the 
predatory tendency was the primitive 'law, or that either 
aniinals or man were, in their first condition, camivorons. 
Their structure was prepared for it as their moat lasting 
state, but can live in other habits. Carnivorous fctitm^l^ 
notwithstanding their adapted teeth, claws, and intestinei^ 
naj he brought up on vegetable prodttpe : as man oan sub* 
net whol^ on plants^ or wholly on fleshf M hs choosif. 
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TW w i yfc I lit writow of thg Old TcaUuBcnt indieateikit 
tUs Mtncttv« snooMly is not to be perpeCnaL lo th* bit 
•fM «f CBitUr beiag^ when wan and Ticef, nn and evO, 
Me to dapsft mm bamao aodet^, the predatoiy ajttem m 
alaa to enaa in all the aalinal hmfdoiiL It ma j tbeielova 

ion with homan umnofslitj mod Urn <fie- 
eoBaMaeoeea, and with the new noial eeoomay 
I e ata b liafaed after the deluge. Bat potting aeUle 
fpr the pi aa iur thia euriona subject of oat more mttaih 
mUfip la t i nn a , it ia anffident to know, that at leaat from 
tka tame of the dihman cataatrophe to the age we lire iiiv 
tka yaiiiiumdi of the earth have been in thMe two grand 
(dinaiwia, <rfthefaieeorwild,wfaoareanc«rphrorona— and 
of the gaotler* the tame, and the domeaticated, which an 
mm/d^ graariniwioaa. Perhape originaOj all of thia elaaa 
wcaa oo; foi oor eat and dog are raUier two q»eeiea of the 
wHdt tamed into the gentie, than original nativea of the 
-'€ genera. The Mne of eadi kmd now comapoode 
itapr e ae nt habita. 

mm i9 haa diatiumished the eaadmpede of the earth 
inte aix opdeia, and added another for the cetaeeona fiabea ; 
with the gaocvai term of mamulu for allt beeanae they 



•n been evaated with thepeeoliar habit of nortaring 



their oflbprmg in a manner auiilar to the homan raee. 
levao oider% aobdinded into fofftj-ei|^ g*nam, la- 
ahove ei^ hondred ^peciea. The ebaractera of the 
were taken by Unosoa from the number, ajtoatiopp 
mmamm of the teeth.* 

The mammalia are audi animala m Bomiah their 
bjraeaaeofmtlkyteataorpapa. In thoir etnetaw 
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▼a liarvai, wlMli^MdHrfM, ^p^^ Lie*. 9U9IL 

HStlimwMniMriilii 
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■nd TBiioas organs, they resemble man. Thej a|e fat fim 
most part quadrupeds, or having four legs Aid feet. Along 
with us, they inhabit the surface of the earth. The Isrsest 
in size, though by far the smallest in number, are famished 
with &1B, and inhabit the ocean.*** 

The clothing of quadrupeds distinguishes them from the 
other orders of created beings. It is composed o^ soft, 
separate, flexible hair, little subject to injury, which is 
more plentifully bestowed on the inhabitants of obld re* 
gtons than. on those which live in the warmer parts of the 
earth. ** This hair coalesces together on urchins and por- 
cupines, to form spines or pricUes^ These are flattened 
on the manis into sharp pointed scales ; and are united 
into a shelly coat on the armadillo. The fur is often di- 
▼ided by distinct ridges, as in the do^ and horse ; and these, 
on the horse and hog, are sometimes elongated into a 
mane. In aquatic quadrupeds the hair is altogether want- 
ing, lest it should absorb the wet, except in such as an 
sometimes obliged to live on shore. The ftce of animals 
is frequently furnished with bristly warts ; the lips with 
whiskers ; the chin, as with man, apes, and goats, with a 
beard. The legs and breast, as in the hare and camel, are 
often provided with callosities.**! For the most part, th«r 
connuDial association is transient, and often periodicaL A 
very small number, as some apes, the maeaaeo» the bat, 
and nrchin pair together ; a single male and female enter- 
ing into a monogamous society, and rearing their young ones 
by a joint concern.^ 

The number of quadrupeds at all times on the earth if, 
as of the other kinds of animals, marvellously great, and 
exceeds the possibilities of human observation or enumera- 
tion. Of the ei^ht hundred or thousand individual species 
which are now simultaneously existing, many are very pro- 
lific ; but in those which we domesticate, and which mod- 
erately multiply, the quantity is very large.^ What we 

* Kerr's Linn. p. 33. ^ Ih. 1 1}. |». 38. 

$ To f iMtance only In the irisp ; France feeds 84 millkms of Sheep : 
and Oreac Britain and Ireland, 44 millions ; Prussia, in ISStS, had nearly a 
millions ; Austria, In 1815, nearly 11 millions ; and Hungary 8 miillona; 
Spain, in 1803, had IS niitlions ; the Confederated Pmvin'ceiorOemaBy, 
in 1890, had 90 millions.— Bull. Univ. 1897, p. 08; 1830, p. 300, 3BBi 
Thus tlMsa seven souQtrles of £iiro|)e posMSi lU mtlUoos of tiieie sal- 

Wfm9^9 VH8^i 



moil THB CEBATION TO THB LEhVOZ, 275 

\ w priiiet|MUv eontunM for food. But w« may enlarM 
oonoiptiont of the general amount, by adverting to the 
ibw tbal in one province only of Europe were deetroved 
in a aiitfle yeW by one tribe of iti predatory animaU.* 
Similar nuerenoee may be made from those, which individ- 
ual atoliTtlT can obtain when stimulated to take them.t If 



tlie Urn of their serving! for subsistence to others had not 
bean placed in nature coincident with the law of reproduc- 
tioii« the power of the latter would have soon overwhelmed 
the globe with ite astonishing exuberance ;X but the weaker 
animale can sometimes protect themselves from (he fierce 
hmI powerful.^ 

Toe animals in the first Linnsan order usually feed on 
kerbs, firuitei and roots ; a few take insects, eggs, and small 

* The peblle papers, in 1885, printed the fbllowing ofllelal aeeoiint nf 
the 4evaeUUmM couimiUfid by wolvks In the government of LlvoniiL 
la Um veer 10D. They were ■uuid tu hnve devonrrd 1841 horeae, 1343 
Ibala, 1W7 liemad cattle, 733 mlves, 19,188 sheep, 796 Ismbt, 8945 niate, 
Ml kMe, 4190 ewliM, 119 Micklng pigs, 703 diige. 073 geeee. We may 
tfMwIbfS thaitk our Anglo-Saxon aiiic Ednr, and Edward I. for ao IIIm- 
laHy rtwardinf ihnae who ware active iti exterminating thii animal 
fmm Englaad and Walea. We may rejoice Uie more at our complete 
aiitrpMliie of iheni. wtten we And tliat in the last two winters they made 
tary sertoua dspredaiioiis even In highly civillxi>d Pranre, although It 
liae siMb an aeUvt pnimiatlon to apply to their destruction. It fa true 
tlMl lie mettnlslaous borders fkvour their perpetuation ; yet, wlih sucli 
maaws and aocb a people, these ravag ea upon It are a aort of rsproaeb 
Id lia pffltilta I benevolence* 

t la Uirve weeks, Buflbn caught, on 16 acres, 1900 molfe: and n Dutch 
fermer, la 1748, between 9 and 6000. In 1740 the state ofTennsylvanla 

CM tbr the killing In It of 640,000 squirrels ;.and at Gotha, in one year, 
MO Baowlar rata were killed and paid ror-^-Blngl. An. Blog. I. p. 
3lt ; U. p. 31— V- ... In the Isle de France, In 1896, the siinr-cane being 
Infceled by lata, and tna rice by birds, the governor offerM a reward for 



tkrlr deslractifm. In ens month, eight arrondtse«*mpnta of the island 
•MH lo kim 830,473 rata' tails and 938440 birds' heads to be paid Ihr. 
->BeviM Bncycl. Jan. 1897. 

I li has been remarked that mbbita breed several times a ymr, and 
nwtaioniy aeven or eight at a time ; so that In fbur years oni* pair might 
hv aneortiirs of a million.— Bingl. 11. p.93. .. . Brown rats hav« produced 
to el a litter, and Uiree timrs a year. At this rate a pair mlgitt In two 
year* produce a million.— P. 10.. ..A Guinea nig bremls every two 
MoMlM, and hae usually three or fbur. So that fmm a single pair lOQO 
BdAhl corns In a year.— P. 51. These would multiply proportionally, 
and wmn i»verrun any country If not consumed. 

4 In India, a ttger broke into a sh«d, where a colt and peny were shel- 
•and. As he killed the colt, the pony aturked him with lu heels, and 
m repsaiedly struck his brad and rtba as to knock (kit some of his teeth, 
and sa krniesd and cowed hire, that he crawled olT to a nullah baid by, 
where Um natives dsspatsbsd lilm.— Indian Gaxette, 1897. 
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faiidi ;* md tlia bats seek moUii, gnate, and umAmm l in* 
■a ct a. Borne of the bnita consume iniects and w«»mia ;t 
bat the peat bodj, among which are the riunooeroa and 
the elephant, IxTe on ▼egeUUes.t The fera an carnivo* 
nwa.^ The gfiiec* or mice kind, generally aabsiit on 
Vegetable food, though eome add fish, and oClMts biids and 
worms.ll The pecora nse heiiw and grasses. So the 
beltua ; though the swine tribe will eat any thinc.^ The 
cetaceoas fishes seek the insects and prodaoe of Sm ocean. 
But the power which some quadrapeds show of liring with- 
oat food would lead us to inquire, if in a state of naloie 
the appetites of many are not more moderate in their gene- 
ral desires, with stronger urgency in paiticnlar "" 



I 



* The jaccbiH, or Mriste oionkey, takes insects and small birds ; and 

tbe tailless msesttto, efc* and •mall birds.— Turt. Linn. p. 90, SI The 

BKNiMa of Mnrocco searctied for spiders, anis, and dlier insarlai ta a^ 
dlllun lo its bread and rraits.— Kerr's Linn. 71. 
As ibe ant-esten ; tbe annadllloes. 

We may infer ibe quantity tbey consome, and tberefore the aaoanC 
of vefeiation necessary tu l>e produced for their sustenance, liy tbe firf« 
lowlnx aeeoont of tbe nutrition of a cow : *' A cow oonsames oa aa 
aTwase lOOIbs. of green food in 34 hours. Tbis, for 165 days of saai- 
■ler, Ts ISjSOOIbs. In whiter, 4Slb8. of root a day, or, for 180 dm 
flllOOIba. One-tbird of thte may be potatoes, Ibe rest other roots. Bat 
SIM gives, if well fed, 3,000 quarts of milk a year."— Alien's Bints 
far ScIkmiIs of Industry. 

$ But some of this genus also eat vegetables ; as the dog. which fieedi 
on fluloaceouM vegetables, tnit not greens, as wcrtl as on flesh. Bo the 

Jackala «sat fruit as well as birds and lesser animals.— T. L. 44 Tbe 

fox fatienson grapes.— >P. 45- .. .The Brasillan weasel and the civet feed 
on apples and iiread, as w€1l as on mice and worms.— ^. 53^54. .. .Tlie 
nanln ukes ripe fhilt, besides birds aod fmg8.»P. 59 — Theliear seeks 
vools, berries, and other vegetables, as well as Inseeta, lioney, and car* 
i asiBi.~-P. 03. . . .The badger, opossom, and hedgehog use both Unda^— 
F« 03, 89,731 

IJTbe river eavy, caasyhara, feeds on fish, which ft eatcbes at alfbt, 
and v«getables.^T. L. 77. .. . The Chllese beaver on erabs.~178. .. .Tbe 
nusk-rat on shell flab, as well as fruits and herbs in summer, and the 
nxils of flags and water-lilies in winter.— 79. .. .The Norway rat taies 
poultry, and the field mouse small birds.~80, 81 . .. .The water rat eats 
iVngs, Insects, and small fish, as well as roots and bark.--9....Tbe 
Madacascar squirrel draws worms out of trees.— 04. 

V Tlie common hog eais serpents without injury, and wfti even de- 
Tour its own oflbpring.— T. Linn. 135 — The Hezlesn liof feeds on 
reptiles, as well as on fruit and roots.— 198. 

** The striped hyena, though it wHl tear np bodies tkom borying- 
fro«inds, yet*Mives long without Ibnd.**— T. Linn. 44-... The alolfa, 
wadf PQ^ *' ean live a prodiieious time without food ; Kercher saya 40 
gya."- -Karr*s Unnmis, p. 101 . .. .The bear fbsts from the middle of 
IfovssBber to tbe end of wlnter.~i85. . . .In the Uid Older, WlteaaialBB 
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The punoit, in »"«— ^« of prej, and the ^BpfAj 
JQBted to endi other, that the genenl hanwmj* 
and happineM of cieation are never distoibed. Sodb is the 
fitted balance, thai the husbandman fiqoenUj injoies faiia^ 
■elf by dcatioying those whidi, on a partial view he thioka 
hijiiiioiiB to him.* Tlie ansoming animals, the degiee 
of iheir oonsomntion, and the species consomed are ao 
precisely adapted to eadi other, that neither defirienry ncr 
exuberance appear while the appointed operations ofnataiJB 
are unimpeded. Man, by interCering, may alter the pro- 
vided equilibrium ; and when he does so, he mdSea ftom 
his injudicious interposition, or too covetooa anxiety. 

That animals have oigans of sense corresponding with 
those of man, we all fiuuiliarly know. They see, hear, 
taste, smell, and feel, as well as we do, and aoose mndi 
moate acutely. Both the dog and the wolf have an exquisite 
sense of smetLf The cat, and some others, can see in the 
darii. The lynx is acute both in ngfat and smelL^ The 
racoon is peeuliariy sensitive in hm smell and tooch.^ 
Otfaeis have a quickness of hearing superior to ooiaelves ;! 

of the wliitebieaaled bawk, "one lived with oie segtrtd weOu, tat i«- 
lused lo eat. Thoa^ he lived ao long wiiboui Ibod, be waa finwd, oa 
ilissiirli«n. to be exeeediagly ftu** Amer. Onuitb. voL i. p. 85.... 
Tbose animal! wbieh five oa partieiilar roou, berte, or inaecta, caa 
bavatliiB food only in tbe aeaaoo wbUe ibeae tbiiici are eziaiing. 

* Tbua ftnoen deatroy molea, becaoae tbe billocka tbejr make break 
Ibe level aurface; but tbey bave found wonna ao maefa bMreaae wbea 
die BMlea were gone, as to wiab tbey bad not moleited tbem. Moles 
Nve on wofaia,iaaeel8,aaBilB,rroei, and larva. The farmerB on a no- 
MeoMnla eatale in France foond tbe molea' diatarbaace of tbe eartb 
aadi a good bnahandiy to it, aaio aolidi their landlord not to bave then 
kiBeAr— Boll. Un. 1829. p. 334 — So toada are found lo keep down the 
Mica. Mice bave inereaaed in hama where owla liave been ahot. Tlie 
Uiw jay waa deatrayed in America for eaiing tbe peaa ; but tbe pea 
l^itli, wUdi it fed on, heoune mme dealnictive aftowaid. A gentle- 
avan aboc a magpie, to aave bia cherriea, bat found iia craw aa full aa it 
cooM be cranmed with the large blue-bottle fliea that Iny their egga ia 
nient. ** Tbe fox randeia eonaideraUe aervice to man, by tbe quantity 
of rata, MdHaiee, fraea, toada, liaaida, and anakea wbicb be deatroya.** 
— H^vit*a Bfit Preaerv. 

t T. UBnaBiia,43. 

t T. Una. SI.— No beMt can diaoover ils prey at ao great a dirtanccu 
The mafmot baa atao*<a quick eye, and diacoven an enemy at a ooa- 
aideraUedlMance.*'— BingL iL p; B3. 

J A M. 
OnvierraaMrkBof tbe mole, that though ita aidit is weak. Ha beaf- 
liW ia igpmarfcahly fine; ila touch ddicatt, and lis aenae of amcUiag 

r.'An^Kingd The senses of taala aad meU are 

A a 
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MidMme ftppeu tobeimpfCMiblebyiinnealsoiiiids.* Ii 
th0 erohition of the aDimal embfy<H the fonnalioii of ki 
itenroiu sjftciii ^^peun to pteeede its dfculaloiy fonctioiM 
•ml ihiid.t And mom too carious ezperiments, psinfiii to 
tnd at, mod therefore not landible to repeat, seem to aacer« 
tern that Uie principle of life is independent of the nemms 
antter, as it continues in the body for some time after ths 
brain and qnnal marrow are remoTod^ 
AJI the qnadropeds atter soonds of some sort or other» 

«My Sfethre Is the bof : sad hi the African spccifli the saMOing and Iwsr- 
taf aie iCMarfcaUv acoie^— B. 149, 153. .. .The biaoa*« faculi]r of udcII 
it so pereefHive, that they Kent their enemy at a great diatanee, and 
predpiiately letire aa he approachea. .. .The rhinoceroi la raoarkably 
acute In ha hearing and ■aieiU- Kerr*s Linn. IIS . . . .The blind iDnl»fai« 
lypMna, la very quick In lu aenaea of hearing, umcb, and anelL— T. 
«4<lMn. 8B — The eommon bare baa exqulaite hearing and akbc-^IW 
. . . .The cape hyrmz baa acute eara. — 103. . . /The ehanifiiaeseew in aigM 
ad ■Mll.^lI1....8odoea ibe Scythlaa amelope.-~lIt....Tbn wUd 
anie baa arma haariag and amelL—lSI... .The red deer and wild aa« 
aia eyuMly giAirf^— 3B. ffi, 131. 

* The won dreada the aouiid of a tmmpet— Xerr^ Linn. 43. .. .The 
bare la fond of the eound of a druni.^l66... .The lamaalia nnaail 
delMila In niualc.— 119 . . . .Two elepbanla at Paria were found to he ex- 
ciled by bold and wild nraaic, and eootbed by a aoft air on tlie bnwniin 
*-^. 1, p. 140... .Buetontua mentiooa that Domltian had a traopof el^ 
plniita dlaclpllned m dance to muaic The dng howla at eertaftn notes 
of moaic.— fcerr*8 Linn. p. 130.... The Irtppopotamoa ia aflfacind by H, 
** Aa we pained along the borders of the lalw at aunrlae, the bippopota* 
■ua/eUvwed the drumi of the diflbrent chiefa the whole length or tba 
water ; aoinetimca approaehing cfoae to the ahore. I eooaied flfteaa at 
owe. aporting on the aorfaoe.*'— FInlayMm's Bianu 

t mL Baunigsrten*a Inveaiigationa were, that the qdnal a aanrowr aai 
0M brain may be perceived before the blood ia eeen. Tbeae parti are 
■ot formed by the blood ; but have acquired iome perfeetkm bMwe that 
tslitii The fonnailoD of the Mood b made under the Influence of tiM 
aervoua ayatem. Hence the nervoae ayatem contrlbuiea totlie fonna- 
doo of the flrrt blood.— Fenuf. Bull. Univ.— 1830, p. 198. 

; M Weinhold cut off a cat*a head ; and when Urn arterial palnalioa 
and muacolar movementa had ceaaed, took oat in aploal marrow, and 
filled up In canal with an amalgam of mercury, aHver, and sine. Un> 
■lediaiely the pulaatlon recommenced, and the animal made a variety 
of movementa. In another cat he removed tlie brain ttidapinal mar* 
low, and filled the acolland vertebral canal with theaame BMtallle mla- 
ave. Life appeared to be inatantaneoualy reatored. Tlie animal Med 
«p ita head ; opened and abnt Ita eyea; looked with a fixed atara; ea- 
diavouredtowaOi; and whenever it fell, ralaed Itaelf again on Hs 
pawa. It continued in this atate for twenty mlnutea, when it Ml down^ 
and remained motionleas. During all thia time the cireulatlon of llM 
Wood appeared to go on regulariy; tbeaaeretkmoftliegaBCricJatoe* 
»ora than oaual; and the animal heat waa re eatahlMicA Fl 
Antbelqgy.qiiotid in Oaoft Joomal, lOlh. Oct ISm 
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•xpnw haman woids,* even to large a namber as thii^ 
dUatinctly inteltigible.t The monkey tribe give etrong t»- 
dieatione of mutaal communication and compiehension by 
their vocal ntterance4 

It b one of the great distinctions of the animal mind, 
and of its similarity, within its prescribed scale and com- 
pass, to ottr own, that it is both teachable to several intel- 
ligent actions, and also susceptive of moral docility. Thai 
&r it is improvable, but not beyond. By this limitatbn, 
k is divided from the human soul, of wluch an indefinite 
and nneeasing improvability is its universal property, 
though the largest part of mankind but little avail them- 
selves of it. But that degree of moral ductility and eapa- 
Mty of education which taming exhibits seems to be a 
general qualitv of the animal mind, as the fiercest have 
been subjected to it. Of the fern genera, which includes 
all the wild and ferocious, the largest have been found 
tameable.^ Even the tiger, who may be considered as the 

* The DumMei Journal, In Jbil 1890, mentioned a doe as thea 
living in that city, wlilch uttered distinctly the word " Wlltram;*' tlw 
aame of the young man to whom It was much attaelied. 

t It it Leibnitz who has transmitted this flKst to posterity ; on which 
the French academicians reasonably say, that if It had not heea teill- 
fled by so great a man, they should have doubted it He eommunlcated 
It to the Royal Academy at Paris, who published hte letter In their 
history. It was a peasant*s dog, whose son taught It, when three years 
old, to articulate distinctly thirty common words. Lelbnlts dedares 
that he heard it utter them. 

t When they go In companies to a field of riee or sogar-eanea, oae 
snmds sentbiel on a tree, while the rest plunder. *If the owners appear, 
he cries out. Roup! hoap! hoap! whicn the rest Imm^taitely under- 
stand, and throwing down the com in the left hand, and reulning only 
what Is In the right, scamper off on three legs as fhsc as they eaa.— 
Goldsm. N. H. vol. li. p. 480... .Marcfrave*s account of the Ouarine 
monkey presenui a curioiw picture: **Ikavefrequmafb»en c vittu$» of 
their assemblies and deliberations. Every day they assemble In the 
woods to receive Instructions. One then takes the nlf^ieat place on a 
tree, and makes a sigiial with his hand for the rest to sit around. As 
" sm pli 



soon as 1m sees them placed he begins his discourse In a loud and pre- 
elpitate voice ; the rest observe a profound silence. When he has dona 
he makes a sign with his hand for the rest to reply. At tluu instiUR 
they raise their voices together, until by another signal tliey are ea* 
•Joined silence. At last the assembly breaks up.** 

$ The Jackal, when taken sroung , acquires the same aflbctlonate maa- 
aeri as a dog.— K. Linn. 140 — The Hon has been repeatedly tamad. Bo 
ha* the fox. Rubens had a tame lion four weeks in his chnaiber, te 
■^ Mnt fr om. Pennant saw an hyena as tame as a deg. Tb» lams 

'^ — M tbottgh brutal and forociouS| are easUy tamed.*'— DoHfan. 
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Ikafttliera n nothing in tbenatoiv of the wildflstuiiiiiab to 
mak0 their fiitiire gentleness and sociability either inqios- 
•iUe or improbable. We see bj the dog atad cat that the 
camivorous may be mild and firiendly ; as we find thoM 
which feed on grass and heibs may be wild.* E^rcn now 
the devourers and their prey may, by kind and jndidoos 
management, be trained to tire peaceably and harmlessly 
together.! Nothing appears more effertnal to pradneethis 
pleasing melioration tlunpatient and persevering kind 
md gentle treatment^ Tney are now wild and ssfage, 

m any hoiue dos*** •VaiOant declares of the one he had, that it wsa 
SMire walchful than any of hU dogs, and frequently wanwd htanof the 
uproach of predatoiy anitnal«, when the dogs seemed oneooadogaibal 
they were near.... Father Carii, in bis History of Angola, mwMions 
thai be had tanghc monlwys to attend bim, to guard him, while sleeping, 
•BiaM thieves and rats, to oomb his head and fetch bis water.— 42oUHa. 
N. H. VOL ii. p. 493. 

* The biaou and bufialo, though graminivorous, are Aeros and dan- 
gerous ; and Mr. Cunniiigbain, in his account of New South Wale^ 
lemarlu, ** Our wild aniniaJs a/e numerous, but few of Uiem are cai- 
aivoroos.** The form of ilie teeth is not decisive of their natare ia this 
■es pcc t, (br ** though the tapi/'d mouth is armed with twenty stiarp cut* 
Itag teeth, lie is not caraivurou^." — Buffon. 

f In 1837, IL Pelltfiau, duecior of the African Company at fu^»f^\ 
trained a Ikw, caught in the forest there, to be very tractable, and to 
live in amity witli the other animals which his roaster kept He slept 
la the same place with slieep, dogs, cats, monkeys, geese, and docln. 
When eiglit months okl, a terrier brought forth two puppies on his bed, 
Which excited a great iuterutt in him, aud he careMd them as if their 
parent.— DiDgl. An. ISiog. vol. i. p. 223. ... At New Hargard, inOermaay, 
the landlord placed on the floor a large dish of soup, and thea gave a 
loud whistle ; immediately a mastiff, an Angora cat, an old raven, and 
a large rat with a bell, entered the room. Ail four went to thd <Uah 



Ad together.— A. vol. ii. p. 21 . .. . John Austin, who forseventeea ycais 
had occufrfed himself In " training creatures or opposite natnres to live 
tofsther in content and affection," exhibited, in his ambulatory show, a 
cat, a rat, a mouse, a hawk, a rabbit, a Guinea-pig, an owl, a pigeoa, a 
starUn|, and a sparrow, all living harmoniously together in a cage of 
such dimensions as be could carry about He effected this ami^ by 
keeping them all well fed, and by accustoming each to the other at a voy 
early period of their lives.— Menageries, voU I. Lib. EnterL KnowL 

t In educating the ox for the plough, Mr. Cobbeu very sensifaly raeoa* 
mends that " all violence aud rough langua^^e should be avoided.** ** If 
he be Btubbmro, there slmuld be no blows and no load scolding. Aop ; 
pat him ; pat the other ox ; and be will presently move on afan. If bs 
Oe down, let bun lie till he is tired ; and when he chooses to get ap, 
treat him very gently, as if he had been doing every thing thsit wsi 
right. By these means a young ox will in a f^w days he hmten to his 
wear. With genUe treatment, he is always of the same temper ; sl> 
«|;«^of the same aptitude to labour.** .... Is not thk JadkioasMvlis 
fWMteaWe also to much higher beings than oxen 1(8n ihe^ ^^ 
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Am Iht appolntod eifeumitonoei tmld which th«y ara at 
pDMiol ocdAliMd to live I and whan ihia alato of the gene- 
III world ahail be altered, their moral tranaformation will 
Ueone a natural appendage to the great aodal and intel- 
Itotoal rerolotlon which the Hebrew propheta attach to the 
akerier agee.* It la in animals aa in fian — the largeat ara 
Iha MJHeet. The vaat hippopotamua, the rhinoceroa, and 
the elephant are aa gentle and harmleaa aa the aturgeon 
and the whale.t 

That animmla have feelinga and paaaiona very analogous 
to our own appeara fVom manv inatancea. Our rugged or 
opprtaalve eobduct towarda them more uaually puts their 
MssntAil emotions into action, than their better capabilitifs ; 
and this hoe cauaed their angry humours to be most fre- 
fosntlj Dotloedl But many species show what muat ba 

«lplt, aa etperleiiead ravtiry oArar one« told me that he did not f«ar 
ftt wosi vkleaa horN, and would toon cur« It. I BikMl him aa to Ms 
[ bis anawer wan, '• Alwaya by mild and genda trratmant and 



liitaailag patience. If yon whip thrm. you mako thorn bad-tamparad 
aBSaaeUaaadlf Tieloua; butiiaady klndn««, occaalonal humouring, aa 
hr m waa tefli, with a hard run now and than, to let tlialr aplrlt axhatiai 
'f, aonacltaied alwaya tho most •u«enp«ful aystam." 



* laalab iwlae nwntlona thla ftiture condition ofttia aartb| cb. iL 6-0| 
sag cb. tav. SB : and Homs, ch. II. 1«, KlludM to It. 

t A sowar or subduing Oim mtiMl or aplrlt of anlmata aaama (o ba at- 
maabli by biman Ingenuity, though wif Intnvit may eoncaal tiie 
I. ThK Rftv. If. TownMnd mantlona a man In Ireland 



any hor»«*, lw»wrvcr vlnlnua or unruly, baeoma, In 

half aa boar, aaMla and trarublo, and durnhly ao. Whan aant for, he 
aidavti the alaMa doi>r to br ihut, and not to bo opened until ba gare 
Ibateei. AAar bflng atone with the horia Ibr half aa hoar, durlitf 
»Meb llMie or ao buatle waa beard, heordar««d iha door to ba uneloaad. 
Tha laT^aaiory boraa then aftpearod lying down, and the man by his 
aMa. playlfig with him Aimlllarly aa a child with a puppy. Mr. T. triad 
Mm wfib a trooper** hor«e that woukl not atand to be ahod. Ha eon* 
ItHaly aacceadad. ** I obeervad that the animal appeared lerrlAad 
vtanever Sullivan ell liar vjioke or looked at hlm.*'--Hev. H. Towa- 
am*a jtaileikal Kunrey or Cork. 

^ t A raekoon. having been one 6»y laahed by a aervant, would never 
wglfe Mm. Neither ega nor flah, of which he waa ve7 IVind, would 
SppaMa k. Whenoverihe man approached, lie 9yM kindled ; It ea* 
diavoerad la apring at Mm ; uttered mournful rrloa, and refuaed every 
Ibtageibiad until the aarvnnt went away.—Blngt. An. Blog. vol. Lifc 

■• The aatlent camel retalna the remembrance of an Injury onfli 

|a aM avaafstlT but la aatlaAed If It can believe that It haa dona ao. 
Wbaa an Arab haa eielted Ma raeentment, he dlapneaa hla clothaa on a 
Plaaa wMah iba animal will paaa, ao aa to reeemMe biniaalf iiaapliif 
•adw ibeaa. The aamel raeognleaa Iha garmenta, aaltM Uiam whb bia 
tM%aMMallMaiwMivlolen«a.aaduamplaioatham. Aflaf It bai 
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cafi«d kind aifectiont. Monkeys evince them to eadk 
other.* Cows wi]l protect each otfaer,t and feel stron^^ 
Sot their yoang.t Most animals evince pleasare at heing 
caressed .ji Bears have exhibited strongly both connobiij 

taken thii MiMbctlon, th« owner muf renppear, fcmd, and guide Um ss 

lie pIPMeii. — n. vot. ii, p. 61 The elephnnt^s retaining bis wmetMm 

and unevfiectedly rpvcuging hlmaelf, have been frequently noticed. 
* The male and femafe are never tired of fondling their young < 

Golds, vol. H. p. 501 Captain Crowe had aeveral monweya in bis 

iliip, of which (Hie became aick. '* It had been always a favourite with 
Ibe others ; and from ttie moment it was taken iJli they tendcMl 
nursed it with anxiety and tenderneft). A struggle fiequentiy en 
among them far priority in thene offices of affectkm. Some would i 
ene thing, oilierB anollier, in order to carry it to it, untaaled by tl 
Selves, however templing. They would take it up gently in tjicir fona* 

Cws, hug it to their breasts, and cry over it, as a ruotl^er wouM oyer a 
fferlng child. The little creature neemed sensible of their araMofdea 
It would sometimes come to me, and look rne pitifully hi the face, and 
cry, as if asking roe to give it relief.*' — Crowe's Meoioiia, ]8W'...Of 
two chjaipawzvses, from the Camaiic, the female died on the veyafHw 
The male showed every sign of grief, refused to eat, and eipirad tsva 
days afterward.— Biiigl. vol. i. p. 55. . . . Bu0bn, in 1764, bad two fbarlU 

Cnnknys. Wlien their young one came, he Mys nothing cavU taonora 
iautiful Uian to see the two parents occupied witb It, Tlwy aress 
always carrying about or caressing it. The male loved it grestly, 
Jhey held it alternately ; but now and then, when it did not b^d prap- 
ariy, they gave it a severe bite. 

1 1 saw a dng In Petersham meadows barking at a cow. The Aber 
fowsaboyi turned round at his noise, and perceiving him, walked oinwl^ 
ap to the other, as if to assist her. The next month this occurred mora 
decidedly there ; a dog attacked one of tlie cows, which bent her head 
to present her borna He persistad, and she, intimidated, retteaiedy 
while be pursued her. The other cows at a distance flmt raised their 
head« to list/en ; then turned rnund to the sou*id, and, seeing their ftHlow 
t0v stUl distressed by the dov, one moved towards her; then tw« 
Other*; another furiously galloped up to them, and six formed into a 
aemicircle round her to protect her. The doe, uiidiamayed, renewed 
bis attack, when one of the assisting cows left the circle and raa de- 
liberately at him. The dov quitted the one whom he was persecuting; 
bat seeing tlw» other continuing to rush at him, seemed to tMnfc that be 
was in danger, and moved away filently and slowly. But tJie czeiied 
eow went after him. He then quickened his walk into a run. fibaol- 
loped determinotely oAer him as fast v she could, aa if to puniab tai■^ 
till he at last outran her and escaped. 

X In September, 1839, the Cheltenham Chronicle deocribed a cnprttaat 
in the week preceding had run hastily up to a gentleman's bailiff th« 
^ad entered the field. Mistaking her intentions, he moved away. She 
then stopp^'d and bellowed in a distrpssing manner, as If to gain bii at- 
tention. Seeinc him look towards her, she went to a ditch, and 
made a loud noise. FTe walked to it, and sacr a calf on Ira back, t.^ 
DTeless from Its InfffTectual struggles to release itaeif. He pulled it 
Just In time to save lis life, when the niotlier Jumped and fondlol 
pirn like a doe, frequently licking his hand. 

^Jbave cried this with cowa and sbeej». Umay tOma, m^tfi^ 
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wmimtimMl — nwbaitiw.* The bearer has fdl or imiUMtod 
>t liooal aUo disoover the Mine eympethlee to be 



■it^inie, m weB as oor doneftfeAted4MM«, nanifefli thdr 
1 u bdag Uodly nodced. Sir W. Jotia mentioni oftbe iloir 
wUkfa he kept, ** At all timet be was pleated with beii« atroked 
ea ihe head and thrast If I praeetited my fiiiKerlohiin, heocked or 
bMM k vliJi f r«at fratleMm.**— Asfat. leg. vol. Iv. . . Jaefcala lovo m 
befiMdM and panad with the hand ; and when called, will leap on e 

chttr^-f aiuMat, Qaad .The Biasllian paea licka the hand thai ce> 

h; nd tffoocly ttroked on lie back, by aamall ery ezpreiMi iM 

10 oolicU a contlmianrie of the larottr. 




* Mr. Hearao doaeribee ihearalea of thteipeeica aa ao moeb attached 



leihrfr meiea at aone thaca of the year, that be baa often aaea one 
•f ibam advMwa when a fcauJe waa killed, and pot bia pawa over her. 
•ad la tbia Mailloa auffer bhnaeir to be shoe rather than quit her. 
iow ** The female bear aeaoM lo love her yoaof wtah 



Bhe prrporea for them a bed of moaa and herbs i| 
of ber eevero, and snckka them tUl aMa lo fo abroad with 



When the OaiceHO IHgate waa toekcd In the Dorthem lee. a abo-bear 
end ber two cube, Ofoariy as large aa beraeif, came towards thaok The 
IB them great hioips of «eo-hone blubber. The old bear 
away dncly, and divided them becweea her yooof 
;bat m small piece for beneli: The sallora ahoc the cuf 



Wboi Ae aaw Umv did not oaL she laid bar paws Arstoo one, thee 

them op, moaninf Oiaftilly all the 



ge cn«H wUh It ao them, tore ii 
vlTkea Aa aaw tlioy did not eat, 
« the other, and tried lo rate 
«Mla. Ma ibaa nMvad from Hi 
ytbi lo ftdh>«r her. FIndhig 
*"*Piind Uckod their wounds: i 



oottvojrlnf the last portion, and wounded ber. Blie could 

it in pieeea, and laid it belbra theok 
t, she laid her paws Arst on one, thee 
e them op, moaninf piaftilly all the 
tft ft n, looked bock, ud moaned, as If 
lo ftdh>w her. Flndh« they did not, abe returned, smelt 
^^•■iind Uckod their wounds; again left them, again relumed; and 
vbb %Ba of Inexptemible fondnem went round them, pawing and 
—■■h i. At last abe raleed her bead lowards the eUp, and ottered e 
9*«l «f despair, when a volley of musket balla killed ber.--Phipi^ 

^TSR' ■tagley.vol.i.p.M3L ^ , 

.fJr^*^ a (MM beaver waa kept, a cat with kitiena took pomasiioa 
wMbad. bdidnoc turn beroot; butwbenabechooe 10 be abaent, 
"«*Mlaokoo« of thekliteosiaiti puws, and held H to hie breast to 
J*** it, and aaamed to dote upoo It. As soon as ibe cat came back» 

t"*.bBavcr alwaya restored tlie kitioo to ber.—Bingl. An. Blog. vol. U. 
I* • • « . The beavera are also playftil. Near the aretle regions^ 

■ "— * 1 dve youog beavers sportiog in the water; leap. 

of a tree, puablog one aaoiher oC and pUylnf 

Ifleke." Be waa about to Hre on tbra, b ut saw 

^ J« ■imiHinls between their gestures and the inlbnOle ^naam 
«f Us own ThiMnn. that he thraw away hia fun.'*-Capt. FnakL 





■oat ep fkoei his A»od, and came wagging hia taU ID the tide ef 



fiM 
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witUn them. So have tlie unmanageabk e1kfl.<^ Thi 
•pea and orang outanga have repeatedly indicated afiectionato 
m:ipathies.t Even the hog we despiae ia not deatitate of 
them ^ and is peculiarly sensitive of weatheii and natiiia% 
•elect in its food.t But all clasaea of animala, from the 

tke ease, wbcie the man patted litra. He nnnad ptoaaed; weatio aod 
fVo, raobinf hlniMlf afAiiMt the |jlaoe wh«re tab beoeftcimr Mood, and 
licking tato hand aa it waa bald out to hitu.— Bingl. Ad. Bkig. vol. i. ^ 

•19 A nagro, who liad reared a lion and lioneM froni wlidpi^ 

iraiiia-ivhh (iMm fhm Africa to Che late Exeter 'Cbange In Zjondoo. 
'Tkey permitted bini to enter tlielr den, and would fawn and play rouad 
Mm like kittena. He firequeniiy had a Ubie in their den, and aittbig 
dowa tliere, wimkl quietly anioke hia pipe.— /ft. SSIO... .Sk Genrfe Da* 



vis had brought up a lion from a wbelp; and at five yeara oM parted 
with ttf aa ii b«gfm to be mischievoua. Three yeara aftarwari, he aaw 
tt la the grand>auk«*8 menagerie at Florence. Thouah then fteree to 
atlien, waen Btr Ocorve appeared at the gate the anmial remeiHhend 
kim, ran to him, reared up, and licked hia hand. He entered Ita den, 
and the Hon Uirew Ita pawa upon hia abouldera, licked hia face, and raa 
about the place, t^wnli« and aa full of Joy aa a dog at Uie algiht of hia 
auaier.— /i. 916. 

* M. D'Obranville, In the East Indlea, kept an elk, from twelve daya 
eld, ftir two yeara. It alwayacame when he called. Leaving Sumatn, 
he gave it to Mr. Law ; in whose country house, being chained and akMC^ 
k became furioua and dangerona. Some roontha afterward^'Ofaaimvltle 
latumed and went to it. ** It knew me afhr o£ I ran to mett it, and 
Sliail never forget the impreasions of ita tranaporta and careaaea.**— Bingl. 
vol. II. p. 73. .. . Dr. W. Hunter^s nylghatt alwaya licked the hand that 
stroked it or gave it bread.... Dareii iiad an elk caught young, which 
was aingularly docile and sagacloua, and lived many yeara domeaticaisd 
with him.— Swed. Ac. Sciences. 

f An orang Outang, brought In 1817 fh>m Borneo^ and deaerlbed tqr 
Mr. Abel, anon became attached to thoae peraons who uaed him kindly ; 
would ait by their aide, and run to them for protection. .. . The female 
one brought to Holland in 1778 IovhI to be with thoae lo whoae careahs 
was Intrusted. " Her keeper having aometiinea aat near her oa the 
ground, she wonid frequently take the hay of her bed, arrange it by her 
aide, and with the sreataat anxiety andalfbction Invite him to ait down.** 
—BinKi. vol. i. p. 58. 

X " It appears to foieaee the approach of bad weather ; hringiag atraw 
la iu mouth to lu aty, preparing a bed, and hiding Itaelf from the tan- 
pending atorm. Nor is it leas agitated when it heara any of ita kind In 
diatreaa. When a hog la caught in a sate, or suflbra from any doBBCStie 
operational all the reat are aeen to gather round it, to lend their fniitleN 
aaaiatance, and to aympathiae with ita sufibringa.*'— Ctolitan. vol. II. p. 
196... .In their natural or wild stale, they are the moat delicate in tbs 
choice of what vegetables they shall feed on ; and reject a greater numbar 
than moat' of the rest. Linncue states the cow to eat 876 planta, sod 
refuae lil8; the goat eata449, and dnslinea 136: the aheen ukeadS?, 
and rejecta 141 ; the horae likea 908, and avolda S18. *'But the hog, 
ipore nice In itk provision than any of ths former, eats but 78 ptaalk 
•ad r^la l4'i.%..43oldam. p. 166. ■ -. 
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awM il to Um least, have given striking demonfltntknii 
CDat tlieir mental principle has these moral sensitivities as 
tnlf M the saperior human spirit.* 



LETTER XIV. 

Fbom the senses and sensibilities of qnadnipeds let nt 
to the consideration of their indications of a peiceiving^ 



attflndinff, and thinking mind 

To ooUect piovisions for their liitura nse, to hoard them 
in am£t places, and to ase them gradually for their daily 
•QUeiiaDce, are actions in the human race which display 
and require great prudence, foresight, just reasoning, wifi 
acting upon Judgment, and much self-command. A very 

• •*'nie samMtflft are id sflheliontte lo tMr yminf, that they wllf 
■lae ID imth st the loii of them ; and dip oh the vtry epot where tboee 
aav* keen taken ftom tliein. Their are wery sportiirv, embrace eaeli 
edMT, and even ktae.**— Pennant. • . • If the buntert oome on the femals 
kf earpriae, and aeparale her fhnn her young one, the cab la In. 
sMIjriakan; bat the niotherno aoooer bearv ila criea than ahe awims 
tfee boat IVum whteh ttejr proceed ; and, ragardleaa of all danfer, 
Itirkts. 

remarksc»f the aw l e * Bo lively and reciprocal an attackment 
hetween ttie male and Ikmale, that they aeem to dreed or diard. 
iak nM other enelety. They enjoy the placid habita of repoee and of 
aaWfda. ** He dewrlbea the curioua archltectura of their aubterraaeoii* 
akotfaaadlta 

la MT, at Brighton, ah hyena waa abown, whh lla uaual flereenca; 
kai Ike ynvng man coming in who aome yf era before had reared It from 
a cek, and kroaghc ft lo Kngland, thoucb It waa anarline and mappfng 
ae he entend, yet tt raongnf aed him, bounded about the cafe in 
: delight, nibbed bimaelf aaalnet the yoimg man*a hand that 
Ma kead, and aeemNi gratified by hla careoMe. 
theya akoand at Gibraltar. In a letter ftom tkenee. In 1687, the 
„ aaye, ** I Ml in with a Ihmlly of ten, and watched ibeir moHima. 
Tkay appeared to be afkther and ntotker, with five nown up, and three 
MMl oneai Of tbeae, one waa acitl at the breaat, though large enough 
la ke weaned. Tke mother waa alttlng with gnat gravity, mirring It. 
ivtk kar kood kehlnd IL Tke oMer ofliqiring were akipping op an« 
Ike loalBB and wattik playlaf an aoda of aatle ukki wtth sng 




»t 



•ItM 8JICEBD HI8T0RT OF TH£ WORLD: 

laige portion of mankind will not exert either tlui fi>ie- 
thougbt, or the ■elf-govemment that alone makes it effep- 
tuaL The Scottish nation is eminently and honoorablj dia- 
tingoished for this intellectual quality and power. The 
lower Irish are too often conspicuous for the want of it. 
Yet this is strikingly exhibited in the alpine hares, who 
literally make hay for their winter food ;* in the active and 
provident squirrels ;t in the in'genions beaver ;t uid by 
many of the glires genus.^ 

• Pfowuit toeribes this habit In the alpine hares of ^^wrla. In 
Aoguat they begin to cut great quanUtiee of soft, tender graas and other 
herbi, which they epread out to dry. This hay, about aotoaui, they 
collect into large heaps, and place either beneath the overhanphagracka, 
or tMetween the chasma, or round the trunks of treea, in conical heaps 
of varioua aizea, according to the number of the society that makea tbem. 
They are uaually about three feet high. Being covered In winter by 
SDow, tlie aoimals form a trodden path from their hcdea to them. ** lliey 
select the Iwit of vegetaWea, and crop them when In the fullest vigouc, 
which they make into the beat and greenest hay, by the judiciooa man- 
■er in wldch they dry It. These ricks are the origin of fertility among 
the rocks ; for the relics, mix«i with the animals* soil, rot in the bancn 
cbarnna, and create a soil productive of vexetables.'*— Penn. A. Zo^. 

t The common squirrel makes a nest of moss and dried laavea at the 
Ibrks of a tree's branches, with two holes at oppoelte sides, and as the 
wind varies shuts the hole towards it. . It lays up magazines of niris, 
aeoms. fruit, and berries for winter.— Kerr, Linn. p. 956. It places these 
In the holtows of the tree, never touching them till wanted. The larger 
American squirrel puts ito store under ground.— 358. The ground ape* 
cies hi Cuwda never willingly ascends trees, bat makes its burrows under 
the earth, with long branched galleries leading to several apartments, in 
whkh it deposites maise, aeoms, nuta, and chestnuts, aiu In separate 
cbamben, for its winter food.— Pennant. 

1 The beavers build their houses together, like small villages. Each 
caUn hm in its neighbourhood a magazine of bark and bou^ of trees 
tor winter provision, kept constantly under water.— K. Linn. SS3. 

$ Tbns the lleid-moose collects large stores of grain, nuta, aoomB,and 
beech-mast, in its places under ground. The hoga, by their exxtuiaite 
smell, are often led to their hoards, and dig them up.— K. Linn. 830. 
The Siberian mouse makes simllaroollectionsof garlic-roota, which it hi 
fond of.— 836. Tlie economic-mouse in Kamsctiatka forms magasinei 
of bulbous-roots under the turf, which it lays out to dry on sunny days, 
and never toucbea but in winter.— 338. The German hamster naakes 
large chambers for grain, beans, pease, and linseed, each In a aepnrate 
cell, aometimes a hundred pounds weight in the whole.— 943. The dor- 
mouae and brown-rat have the same habit.— 880. The jerboa aim cel> 
lecls the purest herbs in her subterraneous burrows. The Caaan oaanMl 
likewise.— 858. The zemni, or Podolian one, which pervades Asia. slao. 
** Each individual has its separate burrow, in which, for provision la the 
beginning and end of winter (for in tlie middle it lies torpid), it Isya np 
augazinea of grain, tender vegetables, and berries ; sometimea addiag 
mice aad amafi bhrds."—K. Linn. 853. 
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Hm taltion which quadrupeds us oapabU of noticing 
Haooften a lower degree of thet improvebility which die* 
Ifaigttiehee our euperior rftoe, whichi as far aa it eztendai re- 
eemhine oursi althoojjh at the eame time it marke ita epe- 
eiSo dilTereiice by ita unvarying limitaAion. Apee have 
e^Un amueed their poeeeaaon by their imitative faculty.* 
Gala diiDlay thia teachability, t Piga have alao repeatedly 
■hawn tJiat they can Icum to do things not natural to 
thankt A sow haa been trained to the aervicea of a 



* Blttin«ob«eh*s ap«. which h« kf*pt abovt i year, would mant|t the 
wood Air hit atovf . nnd pttt It In with ni much Judfinent and eeonomy 
as a Mtokmaid. tir was olleii Bt tha ooll^ge, nnd uftd toexamlna Uia 

Kplls* ■p<«lni«nM with aitititing Imilntinn and irimaee. Ona day ha 
tod a work on Inmri* on iho table, which h« itudlfNl with great grav- 
ity ; hut a uvnon pntoring tira room an hour afterward. Ibutid that the 
am had with grent dexi^Hiv pinched out ail the beetlaa of the large 
flaica, and caien the ni, nil*tMklng the plcturea ft>r real Inaecia. Tbie waa 
«n mluckr, but not a fooltah ar.tlon. 
Voeniae«*e orang outang was taught to eat with a spoon and fbrk, and 

tkfd out bbi strawberries one by one fh>m a plate. Getting loose one 
/. It uncorked a bottle of Malaga wine, drank It off, and ptit the 
bnttle In lis place. Bering others open Its cnaln*padlock with a key, tt 
Mt a Mt oretiek Into the key*hole, and turned It about In all dlraotraae 
Id unlock tt Itself. . .Buffim describes one that he had seen sit down at 
tablr, unfold his towel, wipe his lips, use his fbrk, pour liquor Into a 

tliiM, and make it touch that of the person who drank with him. At tea 
i brooirht a eup and saueer, placed them on tlia table, not In sugar, aad 
pnun^ out the lea. But In the woods this animal sits by the firs the ne* 
pnm leave till It bums out, without adding to It fVesh ftiel.. . .Dampler 
■inttlons tb« striated monkeys to take up oysters fVom the beaeh. pfaee 

them fin a stone, and beat them with another till they got at the fish 

fiemein Carerl describes others to watch the oysters that open, and than 
m pot a stone wltbla them to hinder them dosing on tbalrpawa aatbay 
■uflihrmout 

t In 1888 a e«t fhmi Tuscany was exhibited In London Ibat had been 
trained to beat a drum, strike on an anvil, draw water f^om a wall, ring 
br8s. and roast eoflbe. 

t I saw a large pig at Boas which could pick out finm an alphabet en 
fbr gfo«n4, on beliig ordered, and without mistake, the letters that ware 
wanted Aw the name of any persons present ; and also the Aguree ft>r the 



kmr. The watch was plaerd to its eye, but the sMsret-dtrectlng signs 
must bavo been pn^vlously established between It and Its master, ft went 
found tb« dial, and plaoccf Its snout Arst on the hour, and then la another 
drtult on tlie minutes. Therr w«s no visible concert that I eould trace, 
an that tiM aMtotlngtokenewere the more Intellectual. Tha owner tnan* 
Uooed, tbat being more dull at learning than some, tt bad tak«l Dim 
diraa nMnihS* ckwe labour to learh him. , ^ ^ ^__ * _^ 
i A Mask sow was taught to And game, and to bask and stand neany 
as Wl as a pointer. When very young she became attached to sonM 
Haier peppfas, and the keeper reeolveJto try ber» Ha gave ber aoaM 

B b 
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TIm quadraped animab, of thair own will and natOBb 
■ad fitom inborn insliiicU, do actioni which nqnin know- 
Mfe, ■Murmmgt and judgment in mankind. Rei n dee w 
fiiittow and obey leaden of their own spedea.* Elephante 
■bo make their joorneye on thii plan, when they deem it 
Beeaaaaiy.t Balloons nave been iband to make deCnaive 
■naaiementa, like military tactics.! Mulea and cats make 
4»tmta to have a door'opened.^ Bisons place themaelTes 
fa the beat position for repelling an enemy .(} The black 
baar'a mode of fishing is as dexterous as any schoolboy's 

paMInf of baitef •meal as h«r reward, sod threw stones at her wlm 
•ha did wrong. By thlt mode be soon taught her what he wished. Af 
asonat the gans she pointed roee, she always returned to him for her 
iaward.-~Brng. An. Biog. vol. il. p. 148. 

* Mr. Bollock hroughi a herd of tweire reindeer from Norway. Tbey 
aaaoMd to he oompleiely under the oMnmand of a leader or captain, 
w^ not only headed their march, hut appeared on every difficulty lo 
fliva ordf'n tliat were obeyed.... The Mongolian antelopes run in a 
Mulnr file, led by an old one.— K. Linn. 311. 

f The eleohanta are seldom seen alone. They generally move in 
bodies. In dangerous uiarchee the oldett are the foremost, the youag 
and feeble In the middle, and the next in age bring up the rear.— 

Blagt. !». 130 .The Hottentots told Mr. Pringie that In the de«B 

thorny Ibreats tlie great ball elepliants always march in the van, burst- 
lac tnroagh the Jungle, treading down tlie thorny brushwood, and 
biaakliig off with their trunks the larger branches that obstruct the pat- 
asgs, while the females and younger part follow them in single file.— 
MMiag. VOL vil. p. 36. 

t A Caps baboon having taken off some dothea from the barracfci 
Uaat. Shipp formed a party to recover them. " With twenty men, I 
■Mde a circuit to cut th«n off from the caverns to which they always 
flad Ibr shelter. They observed my movements, and detaching aboat 
My 10 guaid the entrance, the others kept their post We could see 
then collecting large stones and other misailes. One old gray-headed 
eaa, who bad otlea paid us a visit at our barracks, was seen dlstribotisg 
Ms orders as If a general. We rushed on to the attack, when, on a 
leraam fhrni him, Uiey rolled down enormous stones upon us, so that 
wa wars forced lo give up the contest."-->8hipp's Memoirs, vol. i. p^ 88. 

f As our est, when she wanted to l»e let into the room, always rate 
up and ehonk the handle of the door outside till she was admitted, 
which she had taught herself to do from seeing that we opened it by 
that to let ourselves out and in, I can believe the account in a Dubtta 
papw, that a mule which had strayed was found the next day M the 

Sie. pullhig the knob of the bell-handle violently till he was let in. Oa 
I three preceding days he had aeen hia driver in the market-cart ring 
It Ibr admission. 

II ** When bisons scent the approach of a drove of wolves, the heA 
Ihnnr themselves Into the form of a circle, placing the weakest In the 
aiddle and the strongest outside, and thus present an impenclnUt 
toast of homB.*^Bii«lqr, vol. il. p. 118. 
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•oald ba, bat more patient than he would be.* Even the 
•eUieh depredation of the monkey, too craving of othere' 
Ibod to be laflfeiently careful of hie own, wai an intellectual 
actiocf All these display what many human beinffs would 
do in the same circumstances, and for the same ends. 

Deliberating, judging, and persevering mind, with real 
buikiing skill, appears as much in the beaver's construction 
of his cabin as in any human fabrication of a cottage.! The 
cariosity of a petted weasel resembled the same quality in 
its mistress.^ If it be foreseeing caution in a military oH^ 
cer to place sentinels to watch and give alarm on dangeri 

* **0lttliiff on liif liind pawn, at the bank or a river or lake, he con- 
tlnoea so mtitfuiitew thai he ui\gUl be iniiiinkea for tlie burnt trunk of a 
tree. He bai* HomrUnies deceived even tlie pracil»ed eye of an Indiaa. 
With his right paw he seizes with incredible celerity the flab wbkb pass 
below Mia. What be doea not eat he uonceala, to take it during ite 
remainder of the day. He aeeuis to know ibni morning and sveuing ait 
the only tlinea for tuhing.*' — BetCranii*s Pilgrimage. 

t The monkeys In Exeter 'Cliange were cunflned In a line of narrow 
cages, each of whicb bad a pan in the centre of ito front, for its food. 
But when they were all lupplied, acarcely any ate out of iu own paa, 
bat chruiit its arm througli the bara, to rob its left or right-hand oslglH 
boitr, though Ita own pan was ezpoa<>d to airoilar depredation. 

X Captain Franklin confirms the usual account of the beaver : "They 
have ofleii been seen In the act of construciiiig their bouaea In the moon* 
ligbt nlfbts ; and the obeervera agree that the stonea, wood, or other 
BMteriiib are carried In their teeth, and generally kaiiing agalnat thdr 
aboiUder. When they have placea it ti> their mind they turn round, an4 
give h a smart blow with their flat tail. They keep their provision of 
wood onder water, In front uf the house.* '^Journ. to Polar Sea, p. M* 
. . . ." When a branch of a tree cut Is too strong for one only to tranapon, 
several Join in the woi k. Tliey often |>as8 several nights to bring down 
a willow from twelve to twenty Inches diameter.'*. . . .For the last cea- 
biry s colony of beavers baa been established on a Huls river whkh mas 
liiio the Elbe, the Nutlie near Barby, whoae habits M. Meyermek d^ 
scribes. Tbey constructed a dike for their residence, with trees, which 
ibcj placed hi the atream, filling up the Interstices with earth and rnahce 
tin it roes a foot above the water. M. Meyermek several Umea dentroyed 
h, but Ihey always rebuilt it during the ensuing night.— Bull. Untv. IwB^ 
p. HW. . . .** The Insidra of their houses are neatly plaalered with mortar, 
flpread and beaten firmly with their tails; and each Individual forma lie 
bed of mn*a, or of the tender twig* of boa or flr.**'Kerr*s Linn. 9i3. 

% MadMIe de Lalstre described her wcaxet to BuiTon : "It plavs with 
my fingers like a liltJe kitlen, jumps on my head and neck, and If I pie- 
aent aiy hands at tlie diHtance of three feet, it Jumps into them without 
ever misslns. It dUtinguishea my voice amid twenty people, and sprlnp 
over everybody to come to me. But it is inip<issibls to open a drawer 
or a bos, or even to look at a paper, but he will examine It auo. If 1 taka 
a paper or a book, and look attentively at it, he rune IroKsdlalely npea 
my iMad, and surveys with aa Inqulsltlvo air wbaiever I happ»B Ift 
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ii it anj other quality tn animali who om the Mme 
tiool MannoU do this.* So do Che bahoona and rnon- 
keja of Afiica.! The wild aasea Ukewiae, and many other 
elaaaes.t If the asaembling in aoeietiea ooenia amonf man- 
kind from a aenae of mutual wanta« aafety, and benrat, and 
ftom aympathiea that we term moral, must there not be aome 
feelinga or notiona analogoua to theae in thoae gpedn of 
fttadmpada who voluntarily aaaociate together 1^ The t^ 
etal mooae ia a pleaaing inatanfte of theae aenaibilitief ; 
theae pair» fonn fiuniliea, and live together aa nMghboari.| 

* Tba bobae, or Poliib roannotf which fobalrfto the 6ry and mtnj 
plaeef of the moonUlai, from the Bftrfachenei to Cfaloe, "yo abmrt fa 
aeareh of food tn the morning and middle of the dmy, plneing « MufJaef ie 
pve WMmtng of mpproaeklnf dancer."-'Kerr'e Linn. SSI . . * . The bknu* 
tain marmote have thie precaution : " One etandfl aeotinel upon a rock 
while the ocliera gambol on the graa*, or eut It in order to make hajr. 
If iIm aenllnel perceives a man, an ea|le. or a dog, he alaraia bfe eoo^ 
Mniooa hr a loud whtoile, and ie bimaelf the laet to aoler tbeir taota"— 
Beaopl. uliralne. 

t The Ur«lne Capo baboons descend from the moantaf na fmo Iht 
plains to plltage gardens, and then place sentinels to guard acalnit SV' 
prise. — ^Kerr's Liun. 64....Tbe Chinese monkeys place • araiiiiel oa 
■oroe adjacent tree while they plunder the sttcarwsanes. He aeraaaii if t 
person is approaching ; and then, each grasping as many canes as be ch 
In bis right- arm, runs off on his three lMs.-<-Blng. vol. IL p,80. The 
four-flngered monkeys also plunder togetuer, aitd place e aentloel : fte 
plgm^ apes likewise. 



the wild asses live hi herdf, each consisting of a chief and sever4 
aiares and colls, to the number of twenty sometimes. Tbey are veir 
timid, and provident against danger. A male Ukes on bim the caie of 
the herd, and is always on the watch. If they obeerve • boater, the 
aentind takes a great circuit, and goes round and round him, as If dis> 
eovering something to be apprehended. As soon as he Is aatisfled of 
this, be rqfolns the herd, and all set off with preeipitation.~Blq(. An. 
Biog. roi. 11. p. 131. 

^ The llamas, among their native mountains, associate tn large bsrdl 
In the highest parts. While the rest feed, one watches as a sentfaML 
When he hears any intruder approach, be gives a kind of neigh, and 
the herd run off AAer galloping to a consioerable distance, tb^ slo|h 
turn round, gaze at their ptirsuers until these come near, and then agaui 

aet off— Bingt. vol. ii. p. 6B Tlie Biberlan horses likewise |riant sea- 

nels.— A. lit.... The Bcyihian antelopes seldom alt rest together. 
Some are generallv stationed on the watch ; and when these aie tired, 
tliey give a kind of notice to such as have taken their rest, who then 

ilse and release the sentinels.— /Ift. 96 The sheep on the Welsh 

mountains graze in parties of about a dozen. One of thesf is stationed 
at a distance, togive notice ofdanger. If this sees any one advancing, 
k looks at him till he comes within 80 or 100 yards ; and if he atill ap- 
proaehm. It alarms its comrades by a loud hip or whistle, two or tlirM 



■>«■ repeated, and all scour off to the steepest parts.**--i». 134. 
II '* This ipoclas lives lo ftmilies consisting of two 
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lMB?«ni ai^te» ftom a dktance* into ■oeiatiat, for th* 
purpOM of building their hubitationi in vicinity to 
other, and co-operate in their labour, like Dido'i fol* 
n in the Vir^tian picture of their founding Carthage» 
or likfl emigranU into the wildi of America, to build their 
lo^-hooaee and foreat towrni.* The marmota ai aaaiduouilj 
Jom their akill and induitrv together, to fonn their aociu 
loooia, aa any body of bricklayera and carpentera to raiaa 
the ediiicea they conatruct.t Several other speciea of ani- 
nala alao ahape their habitationa by concurring labour. 

All the inatancea which occur, in these claates of beinyii 
of co-operating action for aome comm(fn end, show the in- 
lontaon and the desire to unite their efforts for that purposOf 
and, therefore, a mind, or a meaning and thinking power* 
thai deaigns, perceives, comprehends, wills, and operates to 

young onef, and of Ihate ftmillM vnit nufTibarR reiHde toietber ; the 
«Im»I« riMintnr being rovered with Httle hilb of earth thrown out of (httir 
barrowp.**- Kerr'i Linn. 93D..... The great bat, vampyrui mibnlger, 
** tivM In focletlca of more than 400, In iht hollow trunks of large de* 

tmyint uet%.**~^lb. 91 The rlng-inll mncniico, lemur cotta, are In 

mwriderabte aoclrtira—Penn. Quail. No. )31 .... Mo«t of the peeora 
ami gtlrra grnern, and tome of the beltiiiR, atfoclate In flockt or herds, 
mA each othi*r*g MM-lety. and have a vUlble plraiure In being together, 
even dilTereiil •pecira. I finve been often amuMd with Mtvini liortes 
and cimi, of dlnrront flHda and owner*, mutually approach hedgee and 

itBt to eiich other ; remaining (br aome time looking at and at ttmea 

dilng mch other. 

• The benvpra of North Amerirm ** aaaoctnte together ft>r csrrylns on 
Uirtr wotiderrnl opermilona, in which they iurpaM liie InRcnulty of all 
other quadnjKdi. They begin to niwfninle In June and July, from all 

«mr%Mf till they form a fro<»p of WO or 900 near nonie river or brook, 
ire they make an embankment ; eul the sihaller treca Into proper 
lengtha for Mavea*, fix theee like nllee, interweave them with imailer 
bnuiclMs. beat earth Ifiio a kind of mortar with their feet and taila, ram 
II Into art the vacanriea, tjit they have made a aolld dike 10 or 18 IImC 
Met at the baw, eloping to 3 ai the ifip, wlih ahallow tape to let the 
water eacape. Near this they build their cabtna on piiee, and wattle 
them with aranchea, and with two doors, one to go Into the watett the 
other on land. Theee have sometimes 3 or 4 stories, iHtldltif fVom 10 to 
M beavers, and each village or community has from 10 to 90 cabins.** 
—Kerr*s Linn. 933. / ... - — 

t ••The Biplao mnnoot* live together In •ocletlea of 8, 0, 19, or 14.** 
^fCen^W LInn. p. 949. ''They lodge together In sttbterranenna apart- 
■MMs, aad th«>ir labour In cnllcetinf malerlale (br these is carried en in 
eemoMM. flome cut the flnest lierbage, and others collect It To tran^ 
pert thle, one lies down on iu Avcik, and allows himself to be loade^ 
aad Miends bis limbs for that purpose. Others trail him, thus laden, bf 
hto call le the place." ** I have oOeti,** adda M Beaupland, •* aesn then 
practise thle mitde of conveyance, and watched them fl>r several dajrs.** 

^ ' Ulffoliia. Cbareb. Voy. vol. 1. Blagley, vol. tt. p^ tt. 
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fvodnoe iL* Individail inrtaneeB of what mfaimuuKbaigi 
w« ilMNdd oaU eoatrinng mind, have been remajcfced in ani- 
aala. Tlie aqniners moda of pasaing a riTeT,t — tha jo^ 
boa*a pnmaioQ for hia aacape if attarkad in hia retieat,t — 
tlia opoaaam'a mode of obtaining craba 'w^ucii hia pawa 
cannot marh^Q thn monkey's uae of hia tail aa a hand or 
inger,l| — the PeniTian hare'a two chambeia for distinct 
iiaea,T — ^ otter's** proriding against the riae of the " 



* Thas tlM Ibar-flBMrad monkeys, to past from one lofty tree to 
aaodier which le too nur off for a lesp, will form a kind of ohain, hf 
Roking to each other w!th their taile; and then hangiiia down and 
■winginc locether with inereesing momentam and aweem tul tbeloweai 
aaiehas aola of the lower branches of the destand tree. As be ftiitm 
and aaeenda, be palls the otlien up, each in aacoeasion doing the aame. 
— Ulloa, Voy. South America ; Bingley, i. p. 86. . . .Both wolvea and foxn 
an with great co-operation ; tlie former in tlieir attacka, the latter fa 
their depiadatioaa .... Elepliants also concar in making grem effoita to 
laiae a companion out of a pit or trench ... .Mr. Prinze mentiona aa 
laatanca in whieh a troop employed themaelvea part of a night to deliver 
one wlioliad (hllen into a waterdiiclt, and succeeded. — Henag. vol. vii. 
pw 100 ... .It ia by the co-operation of tlie tamed timt the wild ones aie 

often taken A rat was seen at Oswestry, in 1828, to l>e leadiiwa 

blind one to a stream of water, several yards off tlie building tticy fre- 
qamted, by a piece of straw which be had put into hia companioQ'i 
aMuth and nulled by his own.— Shrewsb. Chron. 

t When toe migrating squirrels come to a lake or river, they draw a 
piece of pine or birch bark to the edge of the water, mount on it, sad 
abandon themselves to the waves, raising tlieir tails to catch the wind. 
If this ahould blow too strong, they are overturned. The lAplandera 
aaaerly collect thoae who are thus drowned.— Bing. An. Biog. ii. p.30i 

4 The Jerboa forms burrows under ground, of several yairds kwig, in 
a winding direction, leading to a I^rge chamlter about half a yard bdow 
the aurface. From this c second passage is dug to within a vezy little 
way (^ the aurflice, bjf wkieh tkay con esciys when tbreatned wldi 
danger.— Kerr'a Linn. p. 373. 

$ The Cayenne opoaaum lives chiefly on crabs. When It caaaot 
seach them in their holes with its paws, it introducea Ita long prtiiemila 
tail to book tiiem out—Kerf's Linn. 195. 

il The four-fingered monkeys are peculiarly dexterous in the use of 
their taU. They can pick up with it objects so small aa bita of wood or 
atraw. M. Audebert noticed two of their actions with it Coilliw It 
round one of the branches of a tree, at Paris, one swung himself amw 
llrass backwards and forwards ; and then, with thia acquired moBMn- 
tarn, darted into the next acUacent tree. With hia tail be carried hay 
to make his bed, and spread it about with as much ease.— Audebeitt 
Biat des Singes. Bingl. i. p. 87. 

IT The Peruvian hare digs holea under ground; and f<Mrms two ooa- 
tifuouB chambers there. In one of these it sleeps (its bed-room) ; la (hi 
ower, which ia Uwsr (ita pariour), il eats ita provlatoaa; which it eoOtcli 

Tbs habltstloo of an otter is almoit alwaars made In tte teak aft 
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honey weatel's averting the g^re of the enn** 
BMNikey*e imitation of the aetronomen who weie 
ing the length of a decnree in Peruit — the Indian 
/• resolate mode of Belf-defence»t — the hear himself 
inding cot the plant that will heal hia wound, and making 
and a|ipiyinff aplaater from it,^-^he wolTi caatioua reaaon- 
jag amid hia hunger and Yoracity,ll — axe initancei of thta 



river or biook, near which !■ ■ plentiful rapply of food. la focnilaf 
' Ma baUtatkm be eihlbite great sagacity. He bnrrowe under ground In 
' tba beak, alweya making the entrance of hie hole under the water. He 
worke uiiwerde, and before he reachee tlie top he provldee oeverel hokle 
er todgee, that, im com of highfioodMy he may have a retreat He then 
■afcea a minute orifice (or the admiwton of air ; and contrlTea to place 
ibia little air-hole In the midat of aome thick buah, the more efliKtuaUy 
loeoocealhlafetreat.**— Blngley,vol. I. p.«87. ^. ^ . 

• «* Towards sunset he issues (h>m his hole. Near this, he alta op* 
ilglit, and hoMa one of his paws before hia eyes. In order to modify the 
raya of the sun, and to procure a distinct yiew of the bees ha la tooklag 
fbr/' When he aeee any bees fly, he knows that they are golnc bomeb 
and takes care to keep in the same directloa, In order to find tbeai. 
•• He baa bealdea, the sagacity to follow the cucuhia Indicator, a little . 
Mrd, which, with an alluring note, guides h|m to the beee' aert."— 
ttlnai.vol.t. p.998. _ . ^. . 

tWben Meaarv. Condamlne and Bouger were In this service, aooe 
laneaHMkeys were admitted into their rooms, durlngthetime that they 
ware OMklng their obaervatlona In the mountains. These anlmala, of 
their own accord, went thiough a aeries of imitatloiis of iheir aeUoaa. 
They planted the algnals, ran to the pendulum, and then to the table, aa 
If lo commn their remarka to paper. They occasionally pcjited the 
teleacooe to the skies, as if To anrvey the planeta or alars.— A. 04. Tbla 
waa mm Imitation without knowledge; hut It ahowed attentloa, 
memory, deitertty, and the Inlentkm and deaire to do aa the aairoae- 

■ten did. 

i Monkeya eselode fW>m their homes those of a dlfiteeat benL A 
tarae oMNikey stole into the retreat of others at the paeodaa of Cberinaoi. 
The malea united to attack him. fleeinc his danger, he Am to the lop of 
a ayranld eleven stories high. The othera fUlowed. He placed hba- 
self firmly In a small round dome; and belns auperior In atranglh lo 
aoy one, be eelsed them aa they came up, and hurled them down to tba 
booon. The Ibte of three or four thua deatrayed made the o<n«n.>e* 
Heat; sad as soon sa evening gave aalbty to hia movement, he wllbr 
tfiew to another irtace.— ^. 09. .^ .. . « ««. 

$Wheo a bear Is wounded »»y » »«"i »)• •^'^"Jj^JS £12^12 
tts wound whh them. The Kamtachaaa^rtato t*«l ih^rde^ 
Mdfeal knowledge flrom Obeerving whatherbethejwaraap^^ 
woands, and what method ibgr poisue tor recovery when MBfnia aae 

a Jest to be milked he will not approach, leat ttie animal sbo eld be 
plJSd there only to entrap blm; but no eMnsrtoths dejr set §• "— 
Snlie lasiaiitly ponass and deveaislt.**— Bini^ p. vm. 
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•OIL TIm wolf, witli artfbl jadgment, will take the bate 
from the mother't bed ao gently as not to distmb her.* 
They also resolutely co-operate in their fetal attacks*! To 
know the names which have been given to them by their 
owners, and tO come, when these are pronounced, to those 
who so call them, imply in animals memory, a connezi.^ 
of sounds with ideas and actions, and an obeying will4 ^^ 
attention of some to music, which I have already alluded to^ 
has a claim to be called an intellectual sensibility.^ So has- 
the impression which some receive from the menadng fea< 
tares of the human face. II The actions of the elephant and 
of the dog, which resemble those of thinking intellect, are 

* Mr. Shepetone, iVom one of the Wesleyan settlements in South 
Afiicm, hss rec<>nt(y stated the marked preference there of the wolves 
A»r humnn flesh, in their nightly visits. Calves and a fire separate the 
parent from the entrance ; yet " the practice of this animal has been, in 
e^ery Instsnce, to pass by the calves In the area, and even the fire, and 
10 take tlie children from the mother's kaross: and that, in such a^ir* 
He imd eautiout manner, that the poor parent has been unconscious of 
ber loss, antll the cries of her little one have reached her from with- 
out, a prisoner, in the jaws of the monster.** — Miss. Res. Dec. 1831, 
p. Ml. 

t " A Ihtie girl, about eight years of age, was recliniiiff on the ground 
la tlie ctwl of the day, when four wolves rashed upon tlie place. One 
of them seized her by the head, a second by the shouloer, and the 
other two by the thighs. The people of the kraal with all possUrie 

■neHl flew to her help, and succeeded in releasing her." — n. p. JQO 

The missionary states that forty instances of their attacks on mankind 
hnd occurred within a few months; bnt these wolves miaht nrge that 
they hnd been tempted by roan into this appetite fur human flesh. 
** This boldness in the wolf, and his parsing by every other sort of prey 
fbr a human body, must be attributed to the horrible custom of leaving 
Hie dead anburled, and to the frequent wars in this part of CaflTrarla. 
The late Chaka was a caterer to the wolfish tribe.'*— /^. 

t Mr. Hartley, in the Isle of Egina, narrates, that, " passing by a flock 
of sheep, I asked the shepherd if be gave names to bis sheep, and if 
they obeyed him when he called them by their names. I bade him call 
one; he did so, and it instantly Ief\ its pasturage and its companion^ 
and ran up to him with signs of pleasure, and with a prompt obailenos 
which I had never before nb^rved In any other animal.** — ^Miss. R^ 
1630, p. 833. D*ObsonvUle^ ichneumon would come when called. 

$ See before, p. S78. Dr. T, Shaw mentions the warral, an animal 
oC the Heard k4nd, ** to be so affected with music, that I have seen sev 
era! of them keep exact time and motion with the dervishes in their 
circulatory dances ; running over their heads and arms ; turning when 
wey turned, and stopf^ng when they stopped.'*— Shaw*s Travels in 
jgypt, p. 411 .... Mr. Greaves's friend had several black lizards at Grand 
Vmf ««.i " ^''•^» ?f»n the weather was hot, would, upon music, comS 
out and run upon blai. 0f rhis mjaaify they tova the SasoiDa bast.*'— 

U It has been said that the elephant and dog are tbe only animals who 
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verf itrikmj; ; but are so fainUiarly known, and have been 
•o olUn described, that I will only here recommend you to 
recollect them as very instructive testimonies of the natnie 
and operations of the animal mind.* The orang outaiigs, 
likeirise, which come nearest to us in form, at times evince 
some faculties and actions so analogous to our own, as to 
be only distinguished by the insurpassable limitation which 
appears always attached to them.f But all the simia tribes 
are confined to their native inferiority to us, and to theur 
discordances from us, inflexibly and unalterably, in their 
minds as in their bodies. No time, and no arts, and no 
habit can convert the baboon fisure, features, or skin into 
the feminine face and form whicn we love, or into the manly 
presence and body we admire ; nor his imperfect mind into 

look*. Slid that th« dog only dreams ; but I believe that cats, 
and caiUe are \mpnu\bl9 by tbe couolenance ibat Uuesteas 

* The dof mentloMd In p. 380, of which Ldbnits was ** no temoln 
oealaire,'* waa si Zdtx in Mlania. A young child had heard It uucraome 
•ooada which he Ihoucbt reaembled German, and ihia Idea led him to 
Icacli It to spesk. At the end of lonie eight yean It had learned about 30 
worda ; some of which were lea, a >(r«e, chocolate, aawmUy. Jt apoks 
only by echo, thst la, after its master pronounced the word. It aeemsd 
lo repeat only by conpulslon, and againut its own wIlL though It was 
aacltltrcated.--l>lb. Lett, to Abb. S.Pierre. Op. vol. 11. p. S80. Do- 
said Stewart, p. 885. 

r The orang oatang of Borneo la not ao large as that menUoned la 
Ab«ri Voyafe to China- .. .Of Mr. Oraot'a, the followlnc circumsuinces 
iMve been noticed :— Ho waa grave, and aaemed nenaive and mdaa^ 
ckoly ; bat be waa curious, and attentive lo remark what pssied. His 
actioiH ware prompt. Ha could arrange very well his tittle concerns ; 
bM te slKM>k hia chain M If vexed, and kept In hia tub like a Diogenes. 
Be drank wllHngly roUk, wiUi a Uule lea, and ate bananas with pjf saure. 
Ha learned lo bob sadnob with a glasi of wine. He waa mild, and 
ratbar bind ; bat a Mranie fkce aometlmea frightened him. His sreal- 
sat pMifcNi was curiodty to examine all thinga. He touched and 
tnraed llMm about, noelt them, and tried them with hia teetb. Somes 
ttSMS Im played with aomenbjecia, and aomeUmea waa angry with Uiem. 
and lore or broke them. He fearned to dance. There waa no occaaion 
te tbreaten him, like other apes, with a atlck ; but be ahowed a great 
anpsriorltyof liiielllgenee over ibeae. We could not avoid aeefng a 
creaiaecapasity forTnatmction In bim than In the bsboona and apes. 
Wbca a dug csme near bIm, he aaemed aurpriwd and alarmed, but 
Anwad no hosUltty or malignity lo him, as monkeya «h who wUl 
leap on the bnck of tbe largest mastiffs. When aome HI"**" «f 
BsaMBl came In Ms sight, his gravity chsnred to fantaaUc and pisyftil 
SmCml After swbJDMha/flven him cold water Inaiead of tea aev. 
sral naM, be showed great vexation at it, and to know wbetber It waa 
ae.pat Ml finger In. Obs^ving thto, she gave blm Aef water, which 
acalded Mm ; aner tlial, he always puiinm tpeem or piece or wood M, 
and UmdUd tbe tfon, Thla action was ? ery like bumaa r^^«ctiat« 
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our esptcitiM and tenribilitiet. What they aie thejr can 
only be for all socceedingf ages in which th<^ maj eadit 
No brute animala of any kind, in any chronology of their 
beinr, have been found to posaess the expanding and an- 
oeasing tmproveabiiity of the human eoul. It ia thu qnalityy 
never exttnguished or cxtinguiahable, though often dormant, 
which proclaims our apirit to be bom for immortality ; aa 
the want of itmakea it probable that their vital principle in 
all other material organizationa, at leaat in their present 
forms and phenomena, is not intended to be perpetuated 
liereafter.* 



Monkeyi iwiialiy vliow •(>ine furpiise at teeing iheimelves in a laokinr- 
glosn ; but this orang outmtg ■nrvev<'d biinaeTrin it witJi carioaftf, and 
tiled tn apcerinin lia hnTdiieM by bltint; it, as lie would other tbinfi. 
He was cnlted Maharajal, and listeued when he was caUedvBiiJL 
Univ. 1830, vol. li. p. 475. 

* Mr. Lofsn has briefly, but neatly, sketched the real character of the 
anianai world. *' Th'-re are many qualities which we share in eoaunoa 
with the inferior animala. In the acuteneas of the eziemsl semes 
some of them excel our species. They have a reason of their owa. 
They malte approaches to human Intelligence, and are led by an ia- 
Sllnct of nature to assnciate with one another. They have atoo their 
virtue* ; and exhibit such examples of atRsction, of industry, and of 
courage, as give lessons to manliind. But in all their actions they dis- 

- cover no sense of Deity, and no traces of relis ion."— Berin. vol. 1. p. 3.. . . 
The philosophic moralist Charron says or them kindly, and not un- 
tnilv, ** The man Is wise who considers them, and who wilJ malie tben 
Ms lesson and his beneflt. In doing this, he will form himself to inna> 
cence, simplicity, libertv, and to that natural mildnetg which shines oat 
In the brute creation, but which Is altered and corrupted in us by oar 
artiflclal inventions and excesses, which spoil what we have beyond 
them in our mind and Judgment. . . .We shall of^en be instructed iiy fhelr 
activity and industry.... There Is always some Intercourse between 
them and us— some relation and mntual oblif atlon. We belone, boik. 
to the aame Master. They are of the same ftmlly as ourselves, and ft 
is base to use cruelty to them. We owe justice to mankind, and favoor 
and benlgniiy to all other creatures who sre capable of receivinc tbcm.** 
—La Sagesse, 1. 1. p. 70. • 

Dr. Hartley has also thus benevolently pleaded In their behalf:— 
M These creatures resemble us greatly In the make of the body In gene- 
ral, and in that of the particular oiyans of circulation, rcsirtratkin, 
difestion, kc. ; also In the formation of their intellects, memories, and 
DAstions, and in the signs of distress, fear, pain, and death. They oftea 
likewise win our affections by the marks of peculiar aaeactly ; by their 
instincts, helpiesaness, Innocence, nascent benevolence, £c. The future 
eziatence of bnit4>a cannot be disproved by any argument, aa far as yet 
appears.*' " And If there be any glimmering of hope or an hereafter 
for them,— If they should prove to be our brethren, and sisters, in ths 
iSf!!Z'V^'' '" »»nn>ortality as well as mortality; in the permanent 
woSmPS.CI -".l"?"***' " r*" " *" **»« ^i^"" <*«»« «^ ««' b<Slea.-this 

'mISTvoLO. ;. «j?Sr. "* '"^""* "^ tenderness for tbem."-:?*.. oa 



nOM TBS OBIATXOV TO TSB mtUOl. 200 



LETTER XV. 

f%$ tiftparout and amphibious quadrup€d»-~lk4 torteitt^ eroeedOti 
and UMord trib€9.'^A general view qf their nature, qwMtiee, and 
mmn$ai prineipU, 

Tab class of animals which is rery peculiarlv connected 
with tfa<M6 relics of their primeval races whicn our rocks 
and subterraneous strata have disclosed, is that which con- 
tains the oviparous quadrupeds — the tortoise, crocodile, and 
lizard tribes — and those without tails. These spring froM 
tg^, without pnrentnl brooding, like fish and insects; and 
as they have left for our present knowledg;e of their ancient 
natufe, amid the destructions they underwent, some im- 
portant fossil remains of their bones and fieure, they ought 
aoc to be omitted in our general review of the orders luid 
economy of the primitive creation. 

The oviparous quadrupeds present to us material invest^ 
meots of the animal mind andliving principle, very distinct 
from the ftgures, limbs and functions of the other quadru- 
peds and kingdoms of nature, yet associated with them by 
sevsral analogies. They have a heart, though it has only 
•ne venlricie. They have blood: yet it is not the red warm 
iuid, but a eold and pale one. They breathe, but with fre- 
quent and long suspensions, which no land or air animal 
sould endure.* They have the same senses, but in feebler 
action and sensitivity, except that of sightt Their brain 
is proportionally smaller. Their muscular motion, in some, 
m far less vigorous, though active in others. -They recaiire 
leas food, ana can remain a long time without any.1^ Thchr 

* "Tbli ciMi of anlmabi ii dintin^uiiihfd hy a bcidy coM und (generally 
aafciid } A couiMcnance Kam and f xprcwilve, and harvh voic«. AH hava 
cwulaf iNoua bonea ; alow circulation ; they are deAclent In dtaphrag m } 
tfaaai traoaplra; ute tenacioURor lifr." T. Linn. ▼. 1, p. 634' 

f " The f laaa of OTlparoua quailriifnla are |W«ieMaed of an equal nomMT 
«r WMia with the mora mrfert .iniinain ; but all their ieneOT, exr^pt that 
•r aichi, an ao weak, In wm|iariiion with ili" ▼Iviparoui guadnipedj 
diMUieymtMt waive much frwi-r Imprww o»ia through them,— mtial 
CommunlcMa aeUlomer and leee |)erfectly with external ohjeru, and be 
laaaifoiiffiy and frequenUy cxfitwl to Internal artlon In c«n^»«jcf.« 
llHae." Cioam U Cepede, r. 1, p. 10. Kenr'aTrwwL . . . "Exqulalte 

I snl basrlnc." T. Linn. p. 638. ^^ 

'^TbevaraaMa to remain a very !"»»«. *'«»«^*«if.S?-. 52; 
UMss hsfs bssa kaown of tortotaea and crocodilca Uvbig a whcls 
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mannen are gentler; they exhibit no ferociw, and WMtf 
to enioy a much longer and more tranquil life.* Yhey 
uniaUy ii^bit the sea or its shores, rivers and their banks, 
marshes, pools, and otiier wet and moist places. They Utc 
or herd to§;ether, are generally inoffensivcjand can be tamed, 
and become tractable and amusing.t The young never 
know their mothers, nor receive any nourishment from 
them. Hence they are what the^ uniformly show them 
•elves to be, from the impulses ox their assumed principl 
of life and provided organization; and independent of al 
tuition.^ La Cepede divides them into three genera 
classes, which he arranges separately into such divisions 
as their distinct kinds seem to make reasonable ;§ and these 
are subdivided into their respective species.ll They form 
the amphibia of Linnaeus, who distinguished them into two 
orders, — reptiles witli feet, and serpents without ; and into 
twdve genera.ir 

Mtf though deprived of «U ■oatensiice." La Cep. dO. . . *^Tbifj on 
live m long time without food." T. Linn. 638. 

* " Moet of the oviparouB quadrupeda are long-lived. We are ceciain 
thai the large aea tortoieea, and the other speciee^ live to a very advanced 
HSu* p. 69. .... " Perhaps even moie than a centary." p. 116. .... 
*< The mud tonoioe Ihrea at leaac 80 years. From this great lenoth of 
life, the Japanese adopt the tortoise as an emblem or hieroglypmc of 
happineas." p. 116. 

f "For the most part the manners of the animals of this claas an 
gentle, and their characters are fase ftom any degree of finochy." La 
Cep. 48. . . "Their tempers are oAen susceptible of being ramiwfirahiy 
modified by culture.'* lb. p. 68. 

t " They have no enjoymont of parental affection. They abandon their 
ana immediately aAer they are laid." La C. 64. . . . *^11ius the young of 
QViparoua quadrupeds receive from their parents neither noanahmeDl, 
c^re, nor education. They neither aee nor hear any action or aoond to 
Imitate." lb. 67, 

f He classes (hem. In his Supplement to Buffom, Into — l toitoises; 
M. Uaards: m. oviparous quadrupeds without tails: which he divides 
thus— the let into sea tortoises, fresh water, and land ones; the dd inll 
crocodiles and Usards ; the 3d into frogs and toads. La Cep. Ov. Uoai 
V. 14c 2. 

I He made 6 species of sea tortoises, and 26 of the others: 3 diattnet 
species of the real crocodiles, 8 of resembling lizards ; 14 other species 
of lisatds with round tails ; 23 more species of the kind which be ncadi 
with the chameleon ; 6 othera the ffying lizard ; and 6 othen^ whldi 
begin with the salamander. He enumerates 20 species of frogs, and 14 
of toads. lb. 

V To the reptiles who "have feet and naked ears withoat acnride^ hs 
aarigned 6 genera,— the tortoise ; the dragon, or flying licaid : the lisard 
tribe, including die crocodiles |the frog and toad genera; ana one which 
he called siren. These, in Dr. Turton's edition of the System, comprised 
in the flnt, .3 species of marine turtleiL 18 river tortles, and 12 Isnd 
(onoisss; in the second, 18 toads and ISfrcgs} thalbuitli hM2ciooodilBS 



Wmm TBI CUATlOll TO THS DILTIOB. 337 

Thi Cmlor has made iioUuii|; that ta umueftil — noduo^ 
•o inaalatad aa to hare no relatioas with any thing else— 
iwdiiBg which ia not aerrieeable or inatrumental to other 
ymyom t haaidea ita own exiatence— nothine that ia not 
to oa applieaUa or oon^ertiUe to the benefit of hit sei^ 
tiaat cnomrea, in aome reapeet or other. The mineral haa 
a eonnexion of thia tort wiUi both the regetable and animal 
kHfldona, and these with each other.* The same principle 
baaoasopaniaed throughout the animated classes of nature. 
No ooa species of living being has been formed onlv for 
Itatii, or can subsist in absolute uselessness to others. This 
ia mm grand purpoae for causing so many races of animal 
being to anbaiat on each other. By this system, each enjoys 
Che g^ of life, and each is made to contribute, by the ter- 
■inarion of that gift, to the well-being of others. Fishes, 
ans tfaoa oaeftil to each other, to many birds, to some ani- 
BMla, and to man. Birda have their period of happiness 
tot ihenaelTca, and are aerrieeable to others of ^eir kind, 
umI to man, and to some quadnqieds, in their mode of death, 
instead of mouldering throuch corruption into their mate- 
rial diasolution. ' Quadrupecu have the same double use in 
their eziatence: their own enjoyment; and the benefit at 
their death, to thoae of their own order, and to the birds and 
reptilea, worms and insects, that have been appointed to 
&uiw9 nutrition from their aubstance. All the kingdoma 
of nature have been likewise so constructed as to be beneft- 
eial to the human race, not as nutriment only, but in the 
fhoiiaaod conveniences to which they are convertible. The 
— phihi^f order of nature is no exception to these general 
reaolts. Its various genera contribute their proportion to 
dhe eonunon stock of mutual utilitiea. They have their own 

ad aa aSipiiDr, and 7B liank ThenrpenfiisnsnaagiMlfotoTgviMi^ 
Ths oHtfia^ or wild couon tree, sflbnbmn inaanee of the oaimextoa 



/ whteb Um variow psrti of mtara are linked mcaUier. It rmwn to 

MaloaliM«htof lOO feet, of wbich, far the lint 66 feM of iii rtevatloa^ 

tfM wlMle inink, which ie 76 feet in eirenmleranee at the baae. haa not a 

atofla faraach : bat above thia diaiaooa from the ground, ihe branch 

and oovofB a diameter of 166 fe«c Thia inunenae tree la Itaelf 

b iheUen and leeda mrnada of Inaecta. tievenl paraaitksl 

, I allaeh themaelraa to it. Wild plne-applea gmw at the top. The 

riaaooka boochii, leainir down ite ramificiuiono to the earth, enahlea 
mu, mhaa, and the oponmiro to climb to ita pine ciin which am full of 
erin water. The wood^louoe Ibrnw eztenoiTe republiee at the Juncture 
«C aame of He bmncheiL and conaunctt two covered waja of nmtar la 
lhaaaft^ooatodMeandbr,anitheoihertogott|iL Ul Oss. Na^ 6?*iL 

C c 
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mMrmtwn from their pcrwiuJ enitence; tlwf eoDtriliale 
hy their subetanoe to the maintenanee oif otbem of their 
IcOow creatures ; and lome of their eenera serve to mnltqilT 
the conYeniences and pleasures of man. ELe derives ack 
▼antages from all that exists, in as much lareer a dame Is 
any oUier animal, as he is superior to any in hia inteiiectnal 
exertions and univeFsal capacity. 

The first order, the tortoise raiera, are the most imnedi- 
ately serriceable to mankind, ^^he flesh of the sea turtle it 
both a Tslued delicacy and a useful medicine;^ and the 
■heU of one species rambhes society with that rich ani 
beautiful material which forms our tortoise-shell ornaments 
and conveniences.t It is a gentle and harmless animal, 
without any means of hurting others. Its protecting shdl 
forms both its house and its armour, and enables it to defend 
itself by a patient and passive resistance, without diatui1>» 
ing its natural mildness of temper.t It takes for its occa- 
sional subsistence grass, sea- weeds and shell-fish ; but, in 
general, it requires but little food, as it can subsist for many 
months without any. The green sea turtles like to m 
together, and therefore assemble in numbers in the same 
loGslity, content with their mutual vicinitr, and seeking no 
ftirther association.! They can remain long under water, 

* " TlM iMh of the green tortoiee eontaina m softeninf , diqiiionti^ 
sod highly nouriehing juice, the good eflecle oT which I hsve oAbd 
experienced. It makes an excellent aoup^ which is eonaiderBd as a 
SDTeieicn remedy in scarry and pulmonale disorders." Note of De k. 
Bnrde, King's physician at Cayenne. . . . Hence it is "an approved naedj 

(ainstthe diseases which proceed from a long ooufnaaiice inscnmdei 

lip." La Cep. y. 1, p. 80. 

t It is the hawksbill tortoise, testudo imbrieata, which fuxnidMs " that 



ip 



haaoUAtl sutMtance with whldi, even from the most remoce antiqaf^, 
the sumpcuoiis palaces of the great have been adorned, though it has 
aow^iven place lo the brilliancy of gdd, and oooflned to el^gaitt tojra* 



I " Defended by armoar of very strong bone, which can anstaiB ex 
ooHlTe loads without breaking, so as to have nothing to fear; and al tha 
same time having no means of offence, they can do no injury to otbem 
MiMneas of temper, and paasiye force to reeist against injuries^ seem their 
distinguishing features; and it was periiaps in allusion to these qualities 
that the Greeks made it a companion to the goddess of beauty." La Gep. 
p. 90. ... At M\n there was a temple to the celestial Venus : her Image 
was of irory and goM, made by Phtdias : one of her feet he placed upon 
a tortoise. Paus. Elian. I. 6, p. 392. 

f "Being able to lire, even for more than a year, entirely whhoot 
nod, they flock peaceably together. Drawn togedier to the same spots 
by the aanie neoeseities and similarity of habits^ they lire amicably hi 
«a^ eMae places whhout Ibmiing any kindof eociaty.^' La Cep. 89l . . .« 
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feadriaapqno K.* Tiuy «rs periodiMlly trsTellen, for 
ihi BlkaofdapoiitiiiK their eg^ in conraiientplaeeii and 
■omaliaua, for othar nuoni, eitenaiv« emigranta ; for they 
hk*« baan trxad on Ibe ocnuIb of Francs, and alio ot 

^Tka lud tottobe has the Mune ganlle and pcKeaUe nwn- 
Mn. It oan Ut* withtut food.t and probably doaa lo, like 
■■■f if not nMMt of the Gah, except at certajn periodi. It 
«iyofe a freat length of life,! and baa it* living principle M 
aMaMlBlljr witbio ill bodf, that it can subaial and moTe 
wUnM auhar brain or head.U Tbia elaaa of animal* wera 
tkoa Bad* to be in the waten, what the aheep are on th* 
hills aad plaiB*,—hannleai, gentle, patient, and naeriUiV one 

lan al Sniih Anwrlo, •bout TO 

!• ludr bj blUm" Tlbin, Ml. 

' '- iribe. It \iihMu lb* mlh 

I wlLb a kiwi of 600 pDuodi 

MaaaeaM* (ffai aaniiniru lOOC^ vhldi It denialui In Ibt Mnd, and 
*• apas br aitkL brntttbrnnigntntK. !• deiickai to ibi UM, and 
fnMir aaiala itut bir ■OBrtwiic ■ailoca. It baifa on iiipii and duU- 

STi. u«*. I, p. rii. 

t La O^ I'*- TDfulH ban bun found u aia, nwr* Ihu m 
l»atan fl -f'' ' ' Cmk'i ad Vol. >M. Da I* Borit 



laOin l.'l xighlnf 800 Its. wia lakao Id tha 

taftow uf I"' -I" 'itanlbanbraitonn. WiOO..... 

la inOi Mr. iiiiMi'r •"^' "II' '!"<' bad baaa eauglii dhc Cbclaichiml^ 

1 •■Pt. Oaidn tawniiF, wi'ii'lL)i(alM»9Bna.iiaarlhnanHBlhi^hl 
Ualaiaai durliw whiiJi iinsi U igiild nanr parealH thai It toot biit 
taaHAmnn, tbouib dilfi^K'ui jimclt* mra pw wad lo It lot Ibod.' 
L*Om> lit . . 1. Ili4>iiji' kiri' iHaliKlannonlliKdurliii wbtcbtlnit 
maSd-r .• .. ' r, IV "'KAaai.p.M Mr. Wblia^ had 
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of OiA moit pleasing forms of character of all aiiimatod 
betng ; the truest representative and surest prodttoer of per* 
•ooal and social happiness.^ 

The lizard division of the amphibia presents to as as its 
leading class, the formidable crocodiles — a name to which 
dread and aversion are, by the hasty prejudices of our de- 
fective knowledge, almost inseparably attached : for, ai» 
though thii class of creatures is the largest of aU known 
animals, except the elephant, the hippopotamus, and ths 
whale, and a few enormous serpents,t yet it is neither a 
fierce nor a cruel animal^ nor ever purpooely or wnnireissp 
rlly injures. It seeks its appointed prey when hunger 
urges It ; but destroys only for food, and has no passion or 
malignity .t In its general form, it is extremely similar 
to the other lizards, wi with distinctive characters peculiar 
lo itself. The mouth is enormously large, opening even 
beyond its ears, with jaws that are sometimes several ieet 

dow. Ilenes it U eMfly doiMalkatad ; and It an agraesble ol^wt fa 
fsfdMM^ whare U daMroys noxious rarmin." Ls Cep. 190. 

* Hm lonoiM obaerrad by Mr. O. Whlu, icoopad alowly out fbr iwlf 
la tba groujid a wlnMr cave or realdence. It wai a diurnal animal, ind 
aeyer itinped after darlL It oould reftaln ftom eatlnc aa well ae breaih- 
lag for a sraat part of the year ; but during the helgnt of aummer it kd 
fwackNMy, devouriiw all the food that came in lie way. Hlet. 8elb. 18L 
....** It goea under the earth from the middle of November to the mkUBe 
of April : but deeps great part of the aunmaer ; ibr it goea to bed, In the 
longest oays^ at four In the aAemooo, and often does not sUr tnthe mom> 
lag till laie. It retires to rest on every shower, and does not move at idl 
In wet days." lb. 998. 

"Of the one at Peterborovgh, the favoarllefood Inaprlng waethe flowev 
of the dandelion, of which It would eat 29 at a mesl ; oraleltaice; but 
If both were put before It, the dandelion was preferred. It sucked greedily 
the pulp of an orange. At the end of June it looked out for fruits: 
esteemed moetthe stmwberry and thegooeeberry : of the latter, it wouki 
at timee lake a pint It would not lake animal food, nor any IhpibL k 
waifhed thirteen pounds and a half; but moved with eaae undera wilght 
of 18 stone. During a thunder storm in ISlVit kiy imder the sheksr sf 
s eauliftower, appsrenUy torpid." Murray's Bxpnim. Besearchss. 

t La Cepi p. 237. " Nature" [the author of nature) '*haa ^'^'^iHmA 
the govammeot of the shores of the seas^ and of the terge rlvam between 
tht tropics, to ths crocodile." p. 236. 

X "inuMMa of violent ai^itee, it Is never_aetiiatod by teodty.** 

even aometlmes i 




blood, but solely lo satisfy the meet n e c ees i tous wantt. Its power is 
not combined with cruelty and mpine. Like the whale, it only desuovt 
to praeerve its own exietence, ana to enable it to leproduco iia kJn^** 
Ui Cep. IMa .... "The French eoUien in E^ypt are said to hsvo aet 
tp^jjrocodiles at defiance, and were not once sttiefced by tlMa" Blnglay, 
v# aj, |k 174» ' ^ ' 
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loflf. Its taeCh, about Uurty in eftchjaw,paas between each 
och^ when the mouth te ehnt, end have othere of a yery 
aaaall eize, in their eocket, to rqplaee their first onee. Tlie 
lower jaw ia alone moreable ; and having no lateral motion, 
Ihef moetly ewallow what they take without mastication. 
They haye a larger proportion o€ bile and gastric juice than 
any other animal ; — a proof that these fluids are or may be 
innotiBit of the imputed charge of producing passion, irri- 
Ubility, cruelty, and ferocity — as the crocodile, with such a 
p^perabundance of the hepatic stimulants, has not these 
moral pertuibations. 

They are sometimes thirty ieet long.* Their whole 
body is corered by strong, hard scales, except the top of 
the head, and can be only wounded between the rows of 
theasy which are impenetrable by a musket ball, unless it be 
ired Tery near, or the piece be very strongly eharged.t 
Haying no lips, their teeth are always bare ; and from this 
peculiarity, tnough they be walking or swimming with the 
utaoet tranquillity, the aspect seems animated with rage.t 
Another circumstance that contributes to increase the ter- 
rtic nature of its countenance, is the fiery appearance of its 
•yes, which, being placed obliquely, and yery near each 
eiher. have a malignant aspect. Oyer its hard and much 
wrinkled eyelids is an indented rim, resembling an eyebrow 
drawn into a menacing iiown.§ Its brain is extremely 
•mall. lU tail and iU webbed hind toes, acting like fins, 
assist iU swimming. Its figure beinc flattenea laterally, 
with some resemblance to an oar, enables it to cut the w»> 
ten with great swiftness, and with astonishing yelooity 

' La Cbp. Mi. BMMlqttiat doKribaf a femsk ef this toagih. Voy. 
Butot fettod MMM oo Um Gmbie, ind flmkh ■& Siana 



LaooiL of that aisa ; but In amenl thay aia km. Gaiaaby maodons 
koaa la Nonh America and Jamaica aa 20 ftac ; Kaalioc, ona at Mad^ 
•aaearaalA ThaonaaiFariawaaoaarly MfaatlMg. LaCaa966k 7. 

t LateL Voy. ▼. ± p.347. M. U Bank aajra Uiat araakac^alla wOi 
erijrpiareaUMmiUMarthaahouldaca; tatUiayaiajUkawlaabawoQDdad 
fadMbaUyandaaarthaajaii U0api2Ga 

ILaGaikM. 

I La OapL " Thia fanan aapact af malMty and hldaooHMW kiS 
wsainiimifiUillji to pnmioia a ranitatlon (St laaatiaUa cnialtjr which 
f«fatfaaha«aattributad 10 tUa animal" lb. MA. . . Damplar ax- 
BeadlMirlnafltodvaUiiaclaaBoraaimalalaL Whan ia tha Bay of 
.-^amehft m ha paand ihroofh a awamp^ ha annnblad ovar an alH* 
■Mar. Ra caDad out kmdlr tor aaaJaianca, bat hia eampaaioiif nn awaj. 
laaavariat hlmaal( ha fcU ofar anedMr; and affala ovar a thM; bol 
" f did aol molaat hioL Ba aaya ha aatar kaaw Uiam attaek a i — 
AmaswilMmna awajftomhiaadlosa Daaip.Vof. 

Ce % 
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wlwB 111001 to leize its mj. On land, jt can orertake a 
nan in dired ranninj; ; but if he torn quickly roond into a 
ciitla. be escapee witb ease, as the animal cannot so rapidty 
wheel nmnd its great len^ of body.* Its longevity rather 
OTfooris that of the tortoise genos.t When pressed with 
hunger, it derours mankind ; and the large ones even at- 
tannic to leap or scramble into boats dming the ni^t, and 
in some places use their tails to oyertnm small akifb^ and 
then seize on the men or animals within them.t It has not 
been discriminated at what times or from what eansei 
crocodiles acouire this Tonicity, for they often subsist a 
long time witnoot any sustenance ; and this fact leads ns 
to suspeet a specific urgency or causation for cravings, that 
ire inconsistent with such a natural power and exercise of 
abatinence.§ In the colder climates they are torpid in the 
winter, and bellow like a bull when they wake into sensi- 
tiTity from this statcil They congregate together in 
Dumeroos assemblies, but not for any common purpose, 
like bees or beaTers; nor, like seals, ft^ afrection.ir Tet 
the habit shows that they have a gratification from eadi 
other's society ; and their not meeting for any specific eo* 
operation, ratner implies that a pleasurable sympathy, in 
seeing and moving with each other, is the real motive of 
the association.^ They abound chiefly between the tro- 
fMea; but are met several degrees to the north of the one^ 

* LsCap.S7L 

t "W6&TerBMonui|ttMumBthatthflllftoftfaeenK»dUeiiiaiilda& 
tend beyond that (rfthe green tortoiee, or more than a hundred Tean." 
LaOifii 967. 

I La Cep. 209, 272. HaMelquiat relatea that in Upper ESTpt it often 
dereuci die women who come to draw water ftoai the mkf and the 

ehUdreii who play •■ <he baaJn. Voj. PaleeL p. 347. In pihees 

iriiere dead bodiee an thrown into the rlren^ crocodyee maj be tiainad 
loaeek human fleelLi 

I "They are often oUlffed to tet Ibr along while, even at timet fo 
40BM montha. without food. In thia eituatioo, thev often ewaDow amafl 

IWMa and mn of wood." La Cep. 278 Mr. Brown ftequenUy eew 

ooeodilee live eeveral montha without any find. They had been pot 
into pondi^ witli their jaws tied together with wire; and came often to 
the aurtee to hnatfae. Brown Nat Hiat. Jamaica, p. tfl. 

I Caieeby Carol %p.BB. LaOepk27& 

1 La Cep, 276. Anameon, in the Senegal rlrer, oaw more than 909 
fwimming together, with their headi juat above water, reaemUing a 
great number of truniu of treee floating do?m the river. Voy. BenegaL 

** La Cepede Justly remaric% "Thia habit of living tonther ia aa 
adffitional proof that the chanctarof cruelty and feroehy baa been laMy 
aacsribedtothem." 277. ' «—— i^ 
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•adiDtheioalkortliaodwr. Thejr are MsaDer, Kofwevor, 

The olhor lizard tribes ere email and pleaainf animala. 
Bone are beautiful in their coloun.t Tne goana tpectea 
» highly iiilereetiiig.t The ^reea lizard excites the ad- 
■irar imo the poetry of ftding and deseriptum.! Its 
variecies are most striking J The gilded lizard is not less 
attractiTe and gratifying.T All are Tery gentle and harm- 
less, good ten^iered and peaeefiiL They JsohaTe the pn>- 
perty of living without food ;^ and that of reproducing a 
Junb or tail that has been mutilatodtt 

*LeCesi.SBl. Tht Count cooiiden cha craeodllee of th« NUb nd 
«f Amehtem, which Unoeua mrmmta^ m of the mns kind. But te 
dMiaet «peelM of the bbck crocodile of Africa (dcacribed bf 
0% p. 7^ and of the one celled gariel. In the Genfoa. Thie hHt 
lioMd hy .£Iian; but •* Blr. Bdweide win the tot mdam bbhi- 



nlitf who hne mentiooed it." I^ Cep. 30a 



t In Soadi Americe **en tafinhc ▼arietir of beentiAil Ikvwen leecliiMd 
f tfM nem brilliant ptaunei^ of numberieM birdm But itOI mora 
eokMB% becanee reflected from mora deuB and poliifaBd 



adorn the ecalee of the large and beautifiil liardi^ wnkh an omb 
«■ tarn *fB«^ ^^ o»^ wnrping put of the dweOiaga of the biide.** 

I iXe foana Umd ia diMingnMMd te the beotttf of Hi eoloan, aad 
*a yJ riMln o r of ita ecalee— yeUow, gnen, and UaA, ririnti^ m Ufhtf 



I TiM graen Uxaid haa all the Inaon of the emenU "Tte eye ia 
' * bf the defightAil gneo of the ekin. k tDo the eye whh 



tMt without dazxling. k ie eoualljr egrwhie bjr ite enftnen^ ae It 

eflpcted "■ ■ " 



la baantiful bjr the elegance of ite reflected ligbta h eeema to nf z with 
tfM aarmunding air, eoftening away bj gemle ahadaa. Equally deUghtAd 
la the fuO glare ofannahine, or in dM erening'a feebler ny. fceonclnaally 
fwa— lo ua iIm noai daUcaia aiwtnaM In iia tlma.'* La Oeped^ 

I ^'TlM ealounof thiaapaefeaanaulMeetlofarielj. It b chiefly In 
te warn countriae that it ahinee in all Ita anpaih eraamenia like gold 
■Bd pivcioua atooea In theee ooontriea k growa to a faiger aiaa, aoma- 
^M 30 inchea in leimh." lb. 387. 

V "He general colour ia eilTer gmy, clouded with onM^ gvawlag 
vMur at the eidea Like oKUt other aaimali^ the briltianey of m eolouis 
Mia after deeth ; bu^ while animated bj the riaa wamah. iher haTe a. 
#«rT nfeodid a p pea r a n ce, like bumlriMd gold.*' La C. ▼. 

* mangmve aava that ha haa aaaa the tuplnanibie Hve 
Vlihout fcod. . . . Brown rrlatee that ha brat a AiH gre* 



two nwoch^ and that it wm never uh a uc w Ml to eat any thing, but 



bqit a All! grewn nana 



to lepnpanallnuticleafloeiingiatheair. with Ha lengne. Hka 
tte chamBleaQ. NaL Hml JaaL p^ 462. . . .Thechenieleon "canllTaa 
ntj k^ tiflu^ ar^nMHinMw almort a whole year, without food." La C. ▼. 
% (L M. . . . . naaiwifpiiat Amnd the renaiaa of buuerfliee and " ~ 

in the etomach of cm; ha opened. Voy. F aleat. 9ML 



tt The tail grewegain in the tapisiwhia La C asa . . . ■» IB^ 
ttaud. |l177. 
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The thfitnfltint U djattngouhed horn all animiilii by aA 
ocnUr peculiarity which no other ereatore poeseasea. Each 
eye haa a aeparate motioD.* It ia alao remaikable for in 
▼lacoiia tongue, and changeability of colour. All ita mo* 
tiona are eztreoMly alo v t 

Two apeciea emit a liquor which inflamea, or has Tenom- 
OUB effecu^ Another haa the aingularity of beine an 
oeeaaional duelliat, or oombatanLf The most remanabto 
of the other lisanl genera are, the flying lizard and thi; 
•ilamander. 

The flying lizard ia the neareat reaemblanee to the fthle& 
dragona of antiquity, and of our old romancea, that natme 
contains ; but it deftats the identity with theae celebrated 
monaters, by ita smallness and harmlesaneaa. It seldom 
ezceedaalbot in length, and it ia a weak animal, "perfectly 
innocent and peaceful." It flies from branch to branch of 
ita tree, feeding on the ants, flies, butterflies, and other 
inaecta that it can take ; and can nutter from one trae tt> 
another, within thirty paces.!! 

* "Thej are each moTeable indapendent of the other, ao that one eya 
■Nnetimea looks forward whik the other ia tunied backward: or ona 
laefei vpt while the other Tie we thioga below." Le Bniyn. Voy. as 
LeranL . . . ** B7 thia meana, the animal enjoys a much hunrar llald of 
Tiaion than it eould haye without this uncommon power." La. C. ▼. S; a SL 

t It ia paler at night, and white after death. " Fear, anger, and iMa^ 
aiam tobe the cauaes at ita chanrea of colours." La C. 90. It la brighter 
in motkNL and in the eon, and mitBD. handled. lb. Baaselquiat aaattM 
the TarialJOQ to ita bile. p. 349. 

} The apitttna lizaid, laoertna aputator, of SL Domingo^ la hot ona 
inch long m boar, and one mcne in ita tail It climha amone the beania 
of houaes^ and when not diaturbed doea no harm, but it iseaniT irritateiL 
and then ejecta a Mack aalira to aoime diatancei whicn inflamea aaa 
awella the part of the bodj it falla on. Tlie eyd la readily cared tor 
washing with rum or any qiirite^ especially mixed with canrahor, which 

la the usual remedy on a acorpion's ating. La Cap. 2. p. 79L 

The geeko of E^pt and Indk emita a yellow liquor from ita mouth' 
when excited which ia a mmtal poiaon. The bite la alao dttdly, and 
the contact 01 ite foet ia periloua. It leaTca a dangeroua venom on wfaH 
bruna otrer. lia name is given to it in imitation of ita cnr baftre laia. 
|b.85-6L 

f Hm stnimoua lixard, L auiunuea, of Blexieo and Soudi America. 
It ia very fiuniliar with mankind^ climba on the taUei^ and rana am 
thoae aitting at them. Its motiona and attitndea are agreeable. Bol 
*' when two of thia spedea meet, they eoroetimea light with great vio> 
lence; their throat inflates^ their eym aeem on flr^ they attack each 
other with fury, and the victor devours the conquered." Thia ia probably 
connected with peculiar auaaoiia aa others^ probaMy of a diflbrem ae^ 
*'ollen stand quiet apectaton of thia<«ombat.^' La Cbp. 7% a 
.J ^J!}ot» are membranona azpapalona Irom ita aide, eztandsd hf 
A eanaaglnoaa iv^ which wgdag horiaontaUy ftam lis hacttm 
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TJie Mlanandflr htm long lived in popoUnr iama as mndi 
ai cba Acdtiooa dragon ; but haa a raal entity, though it does 
not wtriff the many fables that have been attac&d to it 
Iflftead Of living in fira, it delights in cold, damp places. It 
lelifM, sometimes in great miutitudes, into the boUows of 
old trees, and under the roots of hedges ; and can remain a 
eoDsiderable time in water. Some have been kept in this for 
•ix oMNiths without food ; but it soends the greatest part of 
lis liCi in holes under ground, or beneath stones and rotten 
trees, appearing to dread the heat of the sun.^ When 
touched, u covers itself all over with a milky fluid, whieh 
it acrid to the akin ; and it does so the instant it touches firs, 
bat never in such abundance as to extinguish the smallest 
iaines.t 

Fran and toads are too well known to you, to be partieik 
larisea in these letters. I will only mention of the latter, 
that one species is called the musical toad, because in the 
evening, and during the whole night, at Surinam, it makes 
a musical kind of eroaking.t Another is termed the laug^ 
iog toad, because it emiti a clear sound, like a man laughing, 
la the fenny places of Germany and HelTotia.! A wpecim 
sear the rivers of the Caspian^ as evening advances, alsa 
ntters a voice like a human bemg in some risible humour.ll 
The beaver, otter, and badger, are amphibious creaturea, 
but not oviparous. They bring forth their voong alive. T 

On contemplating creatures of a different norm and habits 
from the rest, we are led to inquire if they display an ani* 
nalsiiiid andibelings like the others ; or whether they pos- 
•eis a different sort, or are without any. To this question, 
Batofs gives us a distinct and satisfactory answer. The 
unphibious and oviparous quadrupeds exhibit in their 
ietions, analogous phenomena to those of the other orden 

IMremenra, eoimwhettrtaiigiUar. to fsrv eimilMr u» ibe flneof fWiea 
t to ateac Hw% and othar psff cf Arte, Africa vtd Anwrtf. La O. 
3B^-^ k la called lbs dreco volam. 

' I^Ote, 143— Sw 

t MMipaniila imda muif asperlnaott on k, and fimnd fhal H was 
«*^et uTUm action of fiia, HkaaUoilMraiil0Ml& ••— ^-^ ii-i— 
inr to eolonr ? arfat. Thoaa foind tn iho n 



t Tan. Uan. t. L p. 64a 

* lb. SW Itana bomMrau 

( The joenlar (oad, r ndibonla. Ii le vary lei|a, and oftm we||hs 

anthanbalfapoQnd. lb. 661. ^ ^ ^ ^ 

V Mr. Korr iM eottMiad BOOM of dw BMit carlone ftctt en ito baiM 

tbtaHBnam.it«a-4; en the eiieia 11% 4 ; sad meetattlv « ths 



ei bio UmMn^ & SO-4 i en the oiiei% 17% 4 ; sad •aeetattly « ths 
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mod cImmb; but modifted by their own pecidiaritiea of 
Mruetnra and circumitanoes. There seems to be onty the 
same animal mind at woric in a diyersified frame. The 
tnrtie, or sea tortoise, seeks to lay her eggs in the proper 
plaee, and at the fittest depth, with every u»pearanee of 
what we deem foresight, and selecdnf , and tnerefiire com- 
paring judgment* She exerts a manifest choice, ocnnbined 
with some previous knowledge or instantaneous disoon- 
ment of the suited localities. She has the mental power 
of perceiving that the part she fixes on is adapted to bar 
poipose; and that the sea she floats in will not aocom^ilish 
It She resolves to quit the fluctuating waves for a steadv 
and sandy shore ;t and perseveres in Oiis determining wiu 
and judgment for a voyage, often of some hundred miles, 
until she can reach the sjwt, where her oval embryos may 
be placed most congruously for the animation and weifsrs 
of ker future ofi8pring.t 

The LAND TORTOISE gives sufficient indications of Dictttal 
sensibility in its dissimilar habits. It makes for itsdf, by 
its own foresight and reasonable anticipation, a winter boF* 
lew or retreat firom the cold. It perceives the approach of 
wet weather before we discern it It distinguishes and 
recogniaes the persons who do acts of kindness to itf h 



* She pr^era fine giayel and kwae sand not mixed with mariae pfs* 
dttcdooa, wnere the heat of the eun may more eaSUj hatch them, b 
thia, out of the reach of the higheat floods^ riie d^e, by her fare paw^ 
one or mora holei^ a foot wide and two feet deep^ m which ahe woaQf 
depoaita 100 egga To conceal them, ahe coven than with a Imer M 
aand, aoflktent to prevent their being aeen by any animal, bm ao tmn, m 
to pcarmit the full mfluence of the aun'a lieat for wanning and hatcUng 
them. She laya three timea a year. They almoat ^waya chooaa the 
niffht time for iayiog them. La Gep. 98—6. 

T " Aaa looae aand M neceanry, they chooee in an eapecial degree eartala 
boaata, which they find to be more commodioua and leaa frequented ; coo- 
aoqiiently aafer than othera ; and even make very long voyagea fkos 
their feeding placea^ on puxpoae to come at theae prefervBd apotK" La 
Oep. 96. 

i " Thoae which lay their egga on the Cumanaa near Cnba. haveabois 
too leaauea to come from their uaual haunta. Tbeae ialanaa aftcd tha 
paztieukr diore which beat anawen their imrpoae, and on that acoouat 
are ao much f^uented by tortoiaea aa to nave received the name of tha 
TottDiae Uanda. Thoae which paai great part of the year on the GaOa* 
pacoa Uanda in the Pacific, come aa fior aa the & W. coMt irf America 
to lay ; a diatance of more than 200 leagueai Those which depoait onthe 
Hand Aaoenaion, rouat come a much longer journey, aa the neaiaat land 
ia 900 milee distant." La Cep. 97. 

iMr. G. White remarked thiifhet of hie Soaaeztortoiae: *<OnlNor. 
r_ g*i?" w to dig the ground, in order to the fbrmiiwr of iia winter 
AybenMeabini, which it had fixed on juat baaide a great nxh of hypaiiea^ 
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knowiy Uks rational beings, how to refbse the eril and 
•hooie the good ;* and it attaini, hy its own obeerration, to 
pereeire how it can remoTe what it dislikes, and do the 
praper action accordingly.t The numerous congregations 
of iMie animals which our navigators have remarked, indi« 
cats a matual gratification from such associations; from 
being together. This pleasure and preference arise in us 
from the kindly sympathies and social sensibilities of our 
■atse. As like effects imply resemblin? causes, we are 
•earoely justified in denying to animals, who seek and move 
to be in society with each ^er, some feelings of the same 
mt with those which actuate us to the same end. Their 
genend conduct has the appearance of prudence, regularity, 
and perwveFance.t 

The kind and submitting habits and tractability of the 
formidable cbocooilb, and its self adaptation to the sport- 
ire hnmoqrs of the child, are indications of mental voli- 
tion, of self-eoTcmment, and of an acquired self-coercion 
of foimer habiti and dispositions.! To see the crocodile 

XiMhiag an be mom uriduoiu than this erBstura, night and daj, In 
■oopiog the Murth, and forcing ita gnat bodv into the caritT. . .If attended 
^jt beeoQMa an excellent weather-fflasB ; for as aure aa it wallu elate, 
tad •■ it were on tipUM, feeding wiun gnat eameetneae in a morning, ao 



it win rain befon night. . . 1 waa much talwn with ita aaaacify in 
{■omUog Ihoaa that do it kind ofllcee : for aa aooa aa the old ladV oomea 
ieaifhl, who haa waited on it for mora than thirty yean, it hooUea to. 
«u« in twnefactreaa with awkward alacrity, but remaina inattentive to 
■nagam" N. H. Selb. 182. ... So the Peteibocough tortoiae : "The 
Vudraar, who generally fed it, told me that it knew him well, and woukt 
vvck him attentiTelT at the gooaeberry buah, when it waaaun to take 
ikaaiion while he plucked the fruit." Mur. Ezper. Rea. 

' Ihe Peteiborough tortoiae " had ita antlpathiea and predUectkma. ft 
veeld eat endire, green paaa. and even the leek ; while it poaitively re- 
fy<*d aaparagui^ penley and apinach. In June it ale cumuNe. reap* 
wrieiL paan^ spplei and peachea, the riper the better, but would noi 
Malt chwrieaL 1 coukl not get it to take the roo< of the daadeUon, nor 
^ not ; neither milk nor water." Mur. lb. 

t •* When a leaf waa moiat U would ohako it tovxpA the adheriflf 

I ** ito habile an conatant and regular. Paanailjic move patieaoe 
tbia arolTlty, it la never aflected by Ttolent paaiion. Having mora pni. 
ywa than ceuragCL it aeldom aiiempia defence when attacked ; but em> 
peyaanitaainnithtefixitaelftotheapot" LaCep.0a 
^* ** In the Rio flan Domingo^ likewloB on the weat co«t of Africa, 
■• Bnia waa aaicwiiahirf to &d the crocodilee perlectlv harmleaa; in^ 
"Msudi ihat children played with them, mounted on their backa, and 
•*en beat thein» without danger or any appearance of naentment. Thia 
pwlwM Bi of dlapoaitton proceedi, prodably, from the can which ia taken 



to the aatlvea to feed tham and mat them well.*' Vny. to Biamo H. . . » 
M. Da la tada aaw crocodilee in Cayenne kept In pond% wheie tfaof 
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m doeile*ttt the d^hanl, and ^nUe and bannkae Ukn the 
t€fw, is a fine speoiiien of terrible power becoming, by ite 
inteUectnal regulatioii, a good humoured and tractaUe play- 
Bale. What compuleion of hie uaoal will, and what con- 
earring power of mind, he mnat exert to make thie mild 
demeanour habitual to him, we may infer by reeoUecting 
hii «<«— imSiup habits and overwhelming strength.* 

The general mildness and docility of all the uzasd 
tribe ; & domesticity of some ; their nnirersal combnift- 
lion of great actiTity with perpetual gentleness ; the TisiUe 
attachment of many to mankmd ; and the same ability ia 
all, display feelings and dispositions which approach the 
bluest degree of moral character that animal natnre can 
attain.t It wants the wisdom of the human race to guide 
its greater energies ; but the mild and peaceable and jess- 
ing r^iulation m its diTersified powers, for its own eomlbit 
UM for haimlessness to others, is an attainment of which 

IlT«d wicboat doing any hann, eren to the tortoises kept in the ame 
pond% and fed along with them on the refiun of the kittens. La C^ 
87& . . . Aristotle mentions that to tame c^ocodi]ei^ nothing Is mora 
■Bceaanr than to sapphr them abimdantlj with food. The want of diis 
Is the mj cause of their being dansenma. lb. 279. 



* '*The crocodile of the Nile, 18 to 26 feet loDg^ Is of amazing swift- 
•08% ranckjj and strength ; smells of musk, roan hideooriy, deroiira 



._ J and oifaMr la^ge animals : swallows stones to prerent hanger; over- 
Mms boats when taken in nets; Is not to be ktHed bj a musket bsH, 
anleai soruck on the bellj ; )mdeairoytdbytobaeeo; sddommo'vesbiitin 
a sualght line, \j which means it is easily avoided." T. Linn. p. 666. 

t Thus the dispoBitions of the guana species are extremely gentle ud 
harmlesiL It runs with astonishing agility along the highest bnnchw of 
IIm txMs : but soon becomes tame, and eren fiuniliar. La C. 2^ 1 7. 
The Amboyna lixaid, "though extremely timid, flying at the onialMl 
noisB^ has gentle and im^nsiTe maniwra." P^l. . . . The dimoritiooB 
of |he Amnican agama, are Tory gentle, p. 36B. . . . The nimbw linnl^ 
whose motkms are so quick, and who "runs with such awiftDesi « to 
dtaappear as quickly as a bird in the moit rapid fli^t, aparts inDoceMly 
anong the ikmets, and gi ves pleosure by its beauty and harmleas Bsmn^ 
and by the agility of its motions." . . . "This gende and peacdnl link 
anlnial, excites no sensation of fear. It escapes indeed for the moa 
pan, when any one endearoun to take hold oi it ; but when taken, M 
nakes not the smallest attempt to bite or oflend. Children nee it m • 
jriaythingf snd it eren becomes lluniliar. It seems anxious to return 
the careeaes which are bestowed upon it, and approaching ha mouth le 
the mouths of those who fondle it, will imbibe their moisture there.*' Lt 
Oep, 376^ 6l . . . Hm chameleon is also " in its mannen so very genda^ 
that a person may push his flnger into ite mouth, and yet it nu&ee ne 

atiampt to bile." Prasp. Alb. laC. t. 2, p. 14. The gikfed fizard, 

auatoken for a salamander, has been " rerj industriously peneaaed ; 
onwUch account, perhaps, it is extremely ttanid, and always llees the 
Woach of mankind." lb. 68. . . . While the roqnel Usaid i* aflboMihB 
^onpuj of mankind." lb. 0a ^^ 
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all iti clanei seem capable. Eveiy tpeeiei has been foiuid 
tameable to this important proportion of self-government; 
with such txceptsouB only as rather proTe, that we have not 
yet discoreied the right means of their tuition, than their 
actual intractability. Early training, snflicient food, kind 
treatment, and the absence of all provocation and excite- 
ment, appear to be the moral spells that mitigate «k1 trana- 
jbrm them. These give them the knowledge and the expe- 
rience, of which, in their wild state, they are destitute 
In that they are surrounded with enemies^ or with danger 
with want; with inconveniences; with irritations; and 
with frequent sufferings. These alarm, excite, and exas- 
perate, tul the savage emotions become the habit of their 
Dodilv frame, and ferocity or fear their daily character. 
But numan training, judiciously conducted, places them 
nnder the care, the friendship, the assistance, and the pro- 
tection of man. Want, danger, and hostility, then agitata 
them no longer. Their former stimulaniB operate no more. 
They find food, and peace, and comfort firom their human 
owner, and within his domain. Then the same animal 
reason which in its first natural operations made them wild 
and fierce, by the same natural operation, under new cir- 
cumstances and with new knowledge, causes them to be 
gentle, tranquil, and obedient It is the same mind, acting 
on the same principles and with the same judgment, but in 
very different positions, and upon its more recent and addi- 
tional aensations. We may add that the wild beast and 
the tame are but the counterpart of the SA^agc and the civiK 
isad diTisions of the human population. The early tiger 
Bazon and the accomplished Englishman, the ruthless Plot 
and the intellicent Scotsman, are the two similar contrasts 
of sodi altered character, which our own improved and yet 
improvable island presents to our contemplation* Thus 
the New Zealand cannibal, now the rival of the wolf the 
leopard, and the shark, may yet become the polished, the 
idaiiltfic, the moral, and the Cnristian European. Otaneit^ 
and Owyhee have already begun this consoling melioration. 
The pleasure which several lizards display on being 
caresseo by human kindness, implies sensibilities or impres> 
sibtlittea so like our own, that we can hardl]r give them any 
other denomination;* and this similitude u mcreased by 

* The MSzicsa liaud, 1. oct>ieaUri^ the unnrazin, ihooch eomsi 
whh pricklsi^ "Mver mOMnpti lo do Uw nnalkK injury.^ It1»«>met 
n^My auni^ allowi \imt\f tolit huidkd, sad evMi iMins fnd of bring 

Dd 
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their •RMureiit gratiftcation, shall we call it vanity, at being 
aotioeo.* One kind gives the appearance at least of men- 
tal attention ff another utters sounds, in order to produce an 
Msemblage of its kind ;t and another, by its voice, an- 
nouDoes to others its perception or apprehension of danger.! 
To he deceived by a fraudulent imitation of its own caUing 
■oand, evinces correct sensation, and memory, and ri^ht 
hidgnent — but an error in reasoning, from not knowmg 
ihe whole of the accompanying circumstances.U 

The raoo genus discover sagacities and feeling lik 
those of other animals. When the young ones quit thei 
Dative water, to join the older ones in the woods an 
meadows, they use every reasonable precaution.f The 
peaiiy firog of Brazil is distinguished for its beauty.** So ii 



■ed : ^ipenring pleased at beinc turned over and over." La C^ 
V. SL p. 02l . . . The guana is taken dj this eenaitivity. As it baflb la 
iKb beana of the aun, extended on the branch oTa tree, the pemo who 
means to catch H, " advances akiwly, whietlinc iii a particular manner; 
iIm animal seems plesaed with the sound, ana extends its head as if to 
llswn ; coming nearer, and continuing to whistle, he tickles its sides and 
tfvoat with a stick. It turns itself up gentlj to the action, and eeenii 
dslichiad with the traacherous caresses," but as it lifts up its head frooi 
the oranch, a noose is slipped over its neck from the stick, and It is jetted 
to theground La Cep. 346. 

* The pleasing basilisk, or little kinc, as it is called, finom its cml, 
** as It shoots fttm branch to bianch with great rapidity and adroitnesi^ 
or in Its state of rest, evinces a kind of aatisfactioii at beuig observed 
Brecting its crown, it agitates its beautiful crest; alternairiy raises and 
depraans it head ; and by various elegant movement^ reflects varioui 
coiourBd light ftom its poinhed scalea." La Oep. 367. . . . The gncD 
Umd ahn, ** whenever it sees a roan, seemslo feel pleasure in displaviiig 
die brilliance of its eyes and its coUen scaler as the peacock ezpanoi in 
phunage.'' lb. 390. . . It plays with children; but when two an in — 
nnement, they may be excited to fight lb. 



t TIm stnimous Usani "seems to examine every thiiw that comes in 
lbs way with attention ; aodhaseventheappeaiaDceof fisifmiMlowfasl 
Iseald^' UCep.2.n.72L 

t The supercilious lisard, I. superciliosa, so called ftoro the praiectisg 
ridge over its eyee^ is said by Seba, to cry very loud, as a signal lor ths 
scattered individuals to satber when endangered Sefaa Mua v. 1. 

§ Beba mentions the lorkheaikd liard as uttering a ciy a« arignalcf 
danger, lb. p. 109. 

I The two spot lixard, L cimaculata, is thus taken. Its voice is a kind 
«f whistle, which it emits freqoentlv. If a person carries towards it a 
bunch of straw, imitating its whiati^ the animal leapa iaio it, and it 
■acurad La Cep. 1. dl ^. 

ff "lliey b«gin their journey in the evening, travelling all night, «a 
porposs to avoid beooroinffthe prey of rapacious birds; aJirays con- 
ceanng themselves during me day under stonea or other reoessea: and 
«^ raMune their journey when night begins." La Cepi v. 2; pi SBl 

lie body is stnwed an over wTthamaO grains or tobefdoBorapato 
ted coioMr, ra ss nUil ing psarta. La Oep. 246.^ 
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tkA eooMMm tret fro^, which Ures, like birds, on Ihe branehflB 
of the forest, and in seeking insects is almost as li^ and 
Bimble in its motions as they are ; and is ingenious in lis 
efforts for itM successful provender.* The rra tree frog k 
Oicdf by the Indians of South America, to give a fine red 
or yellow colour to the feathers of tlicir parroquets.t The 
■Mst extraordinary property of frogs is that of bein^ able 
. to swallow fire.t 

The TOAD has been tamed and domesticated. One 
became familiar in a house for thirty-six years, and wel- 
eomed that light which, in its natural state^ is offensive to 
itf It dispiaved here as much original mmd as any other 
quadruped, ana was never offenaive.il This fact is suA- 
aent to show that the living principle of the toad race has 
the same susceptibility^ memory, will, perception, suitable 
i«lgment, and limiteo miprovability. as every class of ani- 
flMied nature seems to exnibitt The beavers have been 

* U Cep. 267, a '* Us contrtvancM for eoDcealment, and tor MirprMng 
lapnj; the agWitj with which It raringi for Mveral feet ainoi^ the 
■HllMt bTMchee, and the facilitj with which it keeps itself mU ftcm 
■Uini: are realij admirdUe." p. 26S. 

t / For this purpoee, they pluck off the Heathen of the neetllna ooei^ 
ud rob the eklo with the fmg'e blood. AAer thie opeiaUon. tBe new 
wMti grow red or yelkw, inetead of being green ae bafora." La Cep. 
sO. 

} CttMbf Mates that the land frog which InhaWti Vligima and 
wdina prefers thoee inaecte which abine in the dark. On a warm 
•nning, a pecwm in bin company let fall some burning tobacco flram 
T^ P>P^ which was inauuitly ewailowed by a land frog eqoattini eloss 
by. ** Cateeby offered it a litUe bit of lighted charcoal, which it flwaJkmed 
uamadtaieiy. He found, on repeated uiala, that the land fnm constantly 
■wtUowed whaiever burning eubaiancee came within iu reacL** La Cep^ 
I- P 293. Caieeby'e Carol, t. 2, p. 09, Laww)n'a Carol. 132. 

* '* Thie load nad originally taken up lie residence under an outer 
gy before the door of the house, and was of consideraUa else when 
vaootired. It came forth from its hde every evening, Immediately on 
J""i«in« the candle, waiUng delibeiately to be lifted up and carried to a 
m wtthin thu house, where it was fed with insect^ flies and milUpeds. 
a pinicuJarly preferml rniiggots or small worma It watched tbeee with 
f*^ eagernesi, and, haviiie measufBd the distance with ite eye^ It 
wted out iui kMig tongue, which brought back the animal to It." La Cep. 
P- VI, 2. Pennant's Brit. Zool. It lived 36 yean thua do m esti c at e d, wtwa 
* iven iniurrd it at the mouth of its hole. 

I - llavins never been injured by any person, H showed no signs of 

vnMiifMH or aii^nr when touclied. Even ladies were curious to see H. 

y'^t the raven liad put out its rye, it could not seice Its prey ss beftm^ 

'Ma being able ui judge Ite disUuice and situation with ihs saws acctt- 

nry." UC>ii.2Di 

^ \ "We inav purhaps conclude that when supplied with abandanes of 
"««Ca panieular kind, and wiwn preservsd unm tlie ordlnsry daafHS 
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proreibial for their intelligence, erer since North Aonerica, 
their chief seat, has become known ; and the otters displa^ 
the same maternal sensibilities which other orders of ani> 
mals 80 strikingly exhibit* The badger exhibits the 
ikmiestic feeling or living with its mate, and is susceptible 
Di tuition.t 

Thus all auadnipeds seem to have been created to pos- 
sess one analogous mind, uniform in its essential qualiUes 
but acting variously, according to the diversities of its 
bodily investments^ 

Licident to its nataral life, the toad may be improved, like many odNt 
fpeciefl of animalfl.** Ia Cep. p. 294. 

* Our Mft captains have obserredon the N. W. eoast of Aroerka, thai 
when a feinale ouar is auacked in company with her young oo^ iba 
cUsps it with her fore feet, and plunges beneath the surfine ; hot, as 
the cub cannot remain long under water, she is forced to riae again very 
aooiL If the hunters can come on the iemale by aurpriae, and separsta 
Imt from her young one, the cub is taken iimnediaieljr ; but the mothsr 
no sooner hear9 it* crie*, than she swims to the boat from which they 
iwooeed, and, regardless of ali danger, shares the fate of her little com- 
plaining captive. " It is a cmAy animal, yet may be tamed, and employed 
to catch fish for its master." Kerr's Linn. 173. 

t **The common badgers may be tamed, if caughtyoong. It lives in 
pairs together, and is venr cleanly." Kerr's Linn. 187. 

t Tlia vital principle m some animals seems to have a remaitaUs 
dursbiUty. BIr. Birigley has collected two cases, where the toad was 
•fiound embedded within the wood of an elm and oak tree ; and three 
where it was cut out of stone and marble ; in each case alive or reviving 
Into Ufa. V. 8, p. 168. These instances appear authentic ; but it la difficult 
to say which is the most extraordinary circuro8tance->that diey should 
ftcain vitality In such an enctosure, or that they shouki have remained 
■lill or torpid kmg enough to have allowed the wood or atony msttor to 
bsva Ibnooed anmnd them. 
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LETTER XVI. 

Themrpent tribe— 4heir peeuliariHeM and min d tk ri r mon nmark* 
able ipeeUe—The aUeged aea serpent. 

TitE SERPENT tribe exhibits the animal mind in another 
incorporation of material particles, approaching more nearly 
the lizard race than any or the preceding classes of animated 
hatae; but yet distinguished from that, and from eveir 
other, by peculiarities appropriated to itself. It has sim- 
cient similarities with all, to show that it is a part of tha 
same general economy of animated nature : although iden- 
tical with no other, it has analogies and relations to aJL 
It is one of the departments of the same grand empire of 
organized living forms and sentient beings ; full (^mingled 
beauty and terror ; presenting to us a new exercise of the 
divine imagination in its system of creation; but mora 
exclusively existing for its own enjoyment, and less ser- 
Ticeable to man or to the rest of nature, than any other animal 
genera that we have been reviewing". 

The serpents have been arranged by La Cepede under 
eight genera ;* each including subdivisions and many 
species ;t of which the vipers are by far the most numerous^ 

Though destitute of feet and wmgs, few animals are so 

nimble as serpents, or can transport themselves from place 

\o place wiUi equal agility. Whether to seize its prey or 

escape from dangler, the serpent moves with the rapidity 

^f an arrow : anaemulates, even suipasses, several species 

]/C birds in the ease and rapidity with which it ^ins the 

ummits of the highest trees ; twistins and untwisting iu 

-exible body around their trunks ana brandbes with sudi 

elerity, that the sharpest eye scarcely follows its rapid 

* Thew are,— 4he vipers, the boa, the rattlesnakea, anakxa, the amphis 
joBoa, coecilia, langatra, and acrochord. La Cep. v. 3. . . . The genera ei 
jL^innciM, at fltst only six, are now made by his later editors the saras^ 
with a mere diflfeience of position ; as he puts the rattlesnalce, crotalan^ 
for the first, and coluber, the viper, as his third. Turt Linn. 1, p. 639. 

f La Cepede subdivides the vipers into two classes ; one that producas 
the young completely formed. 27 species ; the other, which emits eggs 
from which the young are afterwards hatched, in lo9 species, v. 3; a 

176: T. 4, p. 1—187 The LinnaancIassiflcatioiL without thia specini 

difltinetion, enumerates successively 176 species. T. Lina 6 74 flR. 

t To the boa genus, 11 species are allotted ; 6 to the raitlamakM ; 9410 
Che anakM: 6ainphisbaBoai: Sceciliaa; llaogatra; sad 1 ■craaMDl 
LaCep.v.3;p 189^1. ^ 
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■MlioB.* Their site p«at]y Taries : lome are but a few 
indwa Vmg, while others extend to forty or eTen fifty €otL 
All are covered with scales, or scaly tubercles ; and by this 
analogy are connected with the licaids and fishes. Their 
brain ease is constructedi in some measure, like that of tiie 
efriparovs quadiupeds ; Irat not reaching so far back in them, 
aearcely defends the organ of the spinal marrow. Hence 
•erpents are extremely vulnerable, and eaaily killed by 
blows, on that part of their head.t The rest of their akele* 
Ion has a strong resemblance to that of fishes : but fron 
the nature of their respiration, they cannot remain long under 
water.t 

^ All parts of their body have great force, agility, and elaa- 
Uciiy. The^ are roost abundant in warm^ ana template 
regions ; but increase in size and numbers in proportion t» 
the heat and moisture, and to the freedom of their range. 
They have less blood than quadrupeds, and a lower animal 
heat and less interior activity of system ; and in these respects 
they come nearer to the formation of the insects and worms J 
They are more animated in times of tempest and hurricane, 
when the electricity of the atmosphere is in the greatest 
perturbation.il Their sense of hearing is dull, but their 
vision acute. Their eyes, for the most part, are excessively 
brilliant and animated, extremely moveable, considerably 
prominent, and advantageously placed for receiving the 
Images of objects from an extensive field. They have a 
tnembrana nictitans to draw over their sight when the sun's 
rays arc too powerful, or any injury approaches. Their 
sense of taste is probably of considerable delicacy, as the 
tongue is very slender, and divided into two points, which 
admit of its beine readily applied to sapid bodies. They 
touch only by their plates or scales ; but as they readily 
twist these round every substance, their sensations, from 
the contact, must be numerous, and their perceptions of 
touch fMroportionably nice and perfecLlT They give many 
indieations that their instincts and sensations nave a snpe- 
riority over those of all other animals, except bird* alul 
viviparous quadrupeds.** 

• ts 0»p. r. a, p. 2 t lb. p. 6. t lb. p. ft— la 

I U Op. V. i p. 21—5. I lb. p. 26. » lb. p. 39-41. 

*' Lb Op. p. 42. "Thefwth with amazing patfence,s1moe(sbiioliit«l7 
motionlqH^ and often for a very long time, tne Atvourable moment m 
■•jainf fherr pnj. They ahow yery strong fTmptoma of violent rafV 
tl.(l.J!I^iSlJ .^r*"**^' ihemeelveawlth mat boldneaa ftiltm any 
22Jw--2L^'-!5!1I:J^VJ they attack wfth raat cminfl^mrwavii' 
eMMorssi«rior atfMifth; they throw tbemMlrw furloudy ifmiiM say 
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' ffrnral fpeeies of them live qnieUjr ahont thehabitatioiit 
•CManlDndf and sometimes enter their houses and fix their 
ginkliinrn there. They destroy troublesome animals and 
Bonoot insects which tney find ; but are so &r irom hurtine 
kanan beings, that thev often paM over their bodies and 
fceet when asleep, without doinc any injury. They wan- 
4Br about the rooms with great fomifianty, and often seem 
to choose the finest bed for their repose.* 

8orpenta are so tamed ss *' even to show stronger signs 
«f nnachment to their masters than many kinds of domes* 
liealad birds, or even of quadrupeds, beine only surpassed 
Jh fidelity by the dog."t Their length of life is unluiown, 
and moat likely differs in their various species.t They can 
«xaai so long without food, that it is probable, like the Um> 
toiae of Mr. White, whose eating season was the summer, 
Cbey only seek it at particular periods.1 

They have no voice, but a hiss, as their windpipe has no 
epiglottis to close its upper orifice, and thereby modify the 
extruded air into modulated sound. But this utterance is 
aofter or stronger, according to circumstances ; and is used 
whenever they are inclinea to produce any sound.!! It is 
Iherelbre the voluntary ciTfH^ and expression of the animal's 
feelings, and wishes ; ana from being spontane- 



tS!£ 



euBly and forciUy issued when these occur, we may infer 
that it intends by that to signify ita sfinsations. It is there* 

prfwni or anim li diat disiurtM them in their combau or their auac^ 
BMinti : aod. oo Mme oecMioii^ the male Ue'eiida hie mala with ifaa 

• LaC^eo. 13. . . , 

t iM Cep. 44. An 10 tha faBcinatinf power ascribed to the eyea oTeoiiia 

•r tfM aerpeot tiibe, Dr. Barton, after harlng examined the eubiect, ia of 

•■MkM that it iliieB not exiat ; and that the reports of it have aneen ifom 

wlM hai been noticed of the lean and criee of birde and other animaH 

lir Delta and young aeemed in dancer. The alarmed bird watchaa 

^ I, and movea about it to prevent tfieee from being diacorerad. 

I ■■—mint fnmi their comparative growth, the Count La Cepeda 
afas ttet the great Mrpente live ae long as the crocodiles, p. 68. 
' « 11 Auduboa had a rettloonake bi a cage which to three yoars r^ 
vad aU ftMd. Bull. Univ. 18B8» y. 369."Kalm found tlulUiie triba 
• would live six months without food, refusing every kind of oouriA. 
■MM.** Kalm's Trav. N. Am. U Is said that a viper can Uve a year 
wWmM any aoariahmem. "Mr. Pennant kept several In a box for 
iifaial mooilM without food, and yet they d4mit ssem to have lost aay 
■Mt of their wRial vlvaciousness.''^ UCep. «» . . . Dr. flhaw mantiMS 
Sat ha »w at Venice two eertstcs, or horned ■«T»pt% f l^j^^njld he^ 
kept la a Urxe cryiaal veawl live years without any risiUa food. Tn,fm 

T^Viha target serpents, U appears only to bdicaia want, dsstea or 
— Mo psaoafol seosstioa seems lo aotiMU tham in any auT'^*^ 
iforfiiHiaipi«MdbyitioU«iaaBofvo|aa.'* LaOii^ar 



It by tbe Miprat to be wlua wonk of paaate, 

. , appetite, or dcsin are to ui ; for it ia in tkeM 

Ktfremioo* of ila mind Lhat the larieil •ibiiatiiMi ia heard. 
lU milder Mniibilitiee ue dM accompanied tiy 0117 Tocal 
aniniDciMion. Yelperhaiia iltiity were (ufficienlly aliidicd, 
■oiM light whiipering or niiinniiTing Umea would be taaiid 
VD indicate their coDleat or pleunire, liace the hioaiog muka 
their excilemenl; a* aeferal animali of Pre^ aeconqMUijr 
Iheir aoue of comfort vith the aofter modificalioiia of their 



Serpenia hsTe great ttcenEth, &om the peeuliu 
tioB of their bodv.-t They are «o tenaciooa of life, that it 
ia difficult 10 kill them by wouniti in the body or by the 
exhauation of air.t SeTcre cold only iiupeoila the actiiiiy 
of their Tilal principle, without destroying IL The rsUJe- 
anake can bear to be thawed and frozen alternately, without 
extin^iabini' iu life (ft- functional powera.l They bare 
been, from all Bntii)uity, and in mo*t eountriee, r«tebraled 



ently beautiful, for Iheir brilliaot 
' laCepcde inahH thd diMincUon, dw "ilnvft lU anlnakaf «j, 

ulnul* and •inging hlrda Boftcn dietr roict* inro Lha tipnmiatm at 
M»hiljar,«lrunulliiid tiinaciiH j^mhiic." Bui Hr. Rbtt lAb u 
EhtaaqaklirjIngrKoNKlIni, Ibu "hawki, iipceJer of agio, ud (Bike 
Mine £tDii% hava dinlncl «piT«oni tot peaceablir mumtaaitjn, lor 
plajftiliii^ aiidftreanBtnf Iheit jDupf— f-"-- " - — 



It Kult tBBBajU had tpftnad; kiiird ia«m briha vulrik- 
io( air tnm ih« glH or an alr-|.l<l^I|^ iher nhibli^ Hfsa tf 
hfe ITentT'lbne houn aAerwardBonrfradininEig Oct fliriiL OiH,uiaB 
mar Lhe fire, darted oul in forted looruE, lin^nt;'] iLdi*^! ittebcitiifar- 

t V- AuduboD fnund aralEJesnaks la wLin ■ bm ngiil a* a icid, iaa 
eonplM* lorpcir, but, being pjuad ia a bai; .>ii iiia buk. be fall 'a aott 

•ndnM dinudi builfhill hteiratca Uu .ir a I ra h(^!. ilie dinMU 

binii inTn, anil caulnuad (111 Uu lwddlti|v>.ii<<l iwu. Umv* ]i&, 

hKil^ urplan, m 
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tolours, of which several display fine iridescent ehanm.* 
It 18 a curious distinction of tnese animals, which has oeen 
latf ly made, that all the species of serpents of which the 
youne are hatched within the mother, and which are there- 
fore bom alive, are venomous.t This seems to be more 
certain than the converse of the rule, Uiat all oviparous 
serpents are not injurious. 

But it has been ascertained that the oviparous serpents 
contain those species which are harmless and inoffensive. 
Even the oviparous vipers have no fang^s, and possess no 
venom.t ** They only offer to our consideration agile 
movements, elegant and light proportions, and soft or bril- 
liant colours. The more we are familiarized to them, the 
more we shall be pleased to meet with them in our woods, 
our fields, and our wardens. They cannot disturb the 
pleasttica of our rural habitations; but they may increase 
our enjoyments, by the beauty of their tints, and the vivacity 
of (heir motions. They are an addition to the ornaments <n 
the fields; and help, Willi the other animated beings, to em- 
bellish the vast and magnificent theatre of vernal nature."! 

The green and yellow viper maybe seized without risk; 
tnd, after being taken, it becomes docile, and can in a greiit 
degree be domesticated and made amusive-ll Though in 

* The naja If admired fur the eplendour of It* ecalee and the glow of 
to eoloun, W it la one of the nuMt venonMiue eerpenui in the eui; tad 
**i*wppond to have norne dimant resemblance to the human coam«> 
Mim in Ita head.**—" Nature thua atampinx the Ikce of a moat noxious 
reptile with a cosrae image of the noblest of ner worka." Ia Cep. 274. . . 
haithe cobra dt canello, the serpens coronatua of Ray. 9jwm. p. 83IX 
tliif fancied resomDlance arises from a stripe of a diflerent colour from 
the rest of the body, " forming two circles round a pale part on the Ace, 
I'vinf a faint liicenen to two eyes, and, by a double curve, the nide is. 
iMssDUiioQ of a nose ; thus altogether having some likeness to the 
•cniehes of young attemptera at drawing the human face." La C. 8^ 

t It was If. de la Bords, of Caysnne, who made this Impociaal 
MMnaikm. la Cep. 9i. . 

.1 The green and yellow viper is of this son. This species Is as wtfytaf 
InAocttouB as the adder or common viper is noxious. Its cofours are 
orifhter and mon lively, It Is considerably larger, more elegant In Hs 
I*»1»rtion^ more active in its movemenui, and more gentle in Us inaa- 
ntii.** \jt r^p. 339. . . . "Its eye is surrounded by a row of coMen 
yellow sralsa." 840. . . '*This beautlftil viper usually grows to the Mngth 
^ three or four feet, of which the tail is about a feunh part." Wfiaa 
or Uiis sise. two or three inches are Its greater diamstar. lb. 841. 

I La Cep. p. 337. . » . , --- 

I •• h may be taught to pertbrm a number of evolutloM bjr wgnsL We 
•<^ me children tie vipere of this species by the tail, and make Uwm 
wasp akHig In any direction they choose. Il allows Itself to be twMed 
Jound the arms or nock, to be rolled up in a spiral, and turned about or 
aung up In any way, without showing any symptoms oranger or dianke. 
It srenii even pleased to be thus teased and played with by tls BMMem* 
P- 812. 
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ito naUirml stole it wiU, if intemipled, erect itself «id Ium^ 
cither witli anger or fear, yet it does no hann.* It has 
been known to exhibit attacnmentand affectionate feeling 
to iti human friends.t The Roman or Eseulapian viper is 
as anild and tractable.t The lady viper unites the same 
attractive temper with a superior beauty of form and co- 
lour .1 The boiga has a still more magnificent appearance,!! 
with the same acquiescing gentleness,ir and with an attcmp 
at a musical intonation of the serpentine hiss.** 

Of the other serpents, it need only be mentioned, her 
that the enormous boa twists itself round calves, and sheep 

- la Op. »ta 

t Bomara ittBittiom or « viper, what seems referable to thie ipeeioi : 
" k WM m fond of a woman who kept and fed it, that it oAan rubbed 
skms her arma, as If to caresi her, and concealed Itself Mxaaog htt 
clothes, or e?en in her bosom. It was obediem to her roicB, came to 
bar when called, followed her ctmtintiallT, seemed to konw her lan^ 
•od would turn to her as she walked, as if waiting her orders. On one 
occasion, Domare saw her tlirow it into (he water from a boat, as aha 
was in one on a river ; but obedient to her voice, it endeavoured to swim 
after her, till It perished in the waves." La C. 345. Bom. Diet HisL NaL 

} It is found In France, Bpain and Italy. ** It Is as gentla and ham* 
Isas as the green and yllow, the coUaml, the smooth, and the ibnr> 
striped viperji ; hut perhaps more familiar in Its manners, b aOowt 
hself to be carceaed and handled by children. It likes to be oaar 
Inhttbltsd places, glides frequently Into housei% and aometlmaa slips iMO 
the beds." It casts its skin. LaCep. 366, 6. 

I Coluber domictlla. Linn. "This is one of the gentkst and mosi 
beautifiil of serpents. Its proportions are nx>re elegant and delicata 
than in moat oihera ; its nimble yet moderate motions augment the 
pleasure produced by the beautiful mixture of its fine colours." La C 

§77. "It seeks warm situations." "The sroallneas of iti aiae, the 

beauty of its colour^ the gentleness of its motions^ and the Innocence of 
Its di^xwition. Inspire the Indians with a fondness for it. Women taka 
It in their hands^ caresa and cherish it. The ladiea in Malabar place it in 
their bosoms,and it seems perfectly sensible of their kindnesa" La 
C. 379. The laced viper Is as preuv, gentle and favoured, v. 4, p. ]& 

I C. ahaetulla. "This species combmes the richest cokmrs of the 
finest gems, with the splendour of burnished g<4d mixed with the heighw 
•nlni contrast of dark brown shades. The scales of its head, anotha 
whofe upper surface of its body, are blue, changing Its hue as it mores 
In the llgnt; somftlmes ts an emerald green. This Is finely variepted 
by a chain of golden yellow. The whole under-surface Is of a silver 
white, sepanued from the back by a golden stream on each side, tba 
length of^ihe body. It seldom exceeds three feet In length, but is not an 
Inch in diameter." La Cep. p. 39. 

tr "In the Isle of Borneo, the children play with It; carry It in their 
handa, and twirl it alwut their necks, arms and bodies. The bolga 
rauirtis caress for caress to the Indian children, who fondla it; and 
seems pleased with their play." La. C. 42. 

** "It conceals itself under trees, to surprise small blidi^ and Is said 
lo attract them by a peculiar kind of whistling." This, by a manifetf 
exaggemtion, has been called a song, In tba description of fltobs'i 
Kwisum. La Cep. 41. 
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tnd mto, to crash their bones, and then swallows them 
wImm, as common serpents absorb a toad.* It has been 
seen Co orereome, kill, and devour tigers in this way, thoueh 
BOt till after a desperate siraggle.t The dangerous rattle- 
SBskes are too well known to you to be described in this 
letter: but their pleasing sensibilities ought to be noticed ;t 
and also the (act, that the^r do not willingly injure mankind.! 
Nor will my space admit of any detail as to the genus of 
SDikes, nor of tne remaining classes. The facts which have 
been selected wiU serve to give you a sufficient general ide« 
of this order of those diversified animated beings, whid* 
bave been appointed to inhabit our highly variegated earth. 
In EcTpt and Africa, serpent flesh has been made an arti- 
de of ouman food ;lt and modem as well as ancient nations 
have made them objects of religious veneration.ir 

' lift Cep. 199, 5. For the tncMt ptrt it exceedi 20 fe«t in length. In 
Coofo, \hty are 25 ; In the Molucca Islands, and in the Great Amazon 
mrr, from that tffze to 30 feet. 196, 7. . . The Mexicara wocabipped it. 
902. ... It ia ako renented in Mozambique an(f Japan. 206. . . . u has 
cnifhed and awalkmed wild he goata, stags and bulTaloes. 213, 214. 

t An account of a strugi^le of tbia kind in India, was publiabed In 
nnnlpertodicala, In a letusr from a person who saw it and the Uger'a 
fUt^ l%e boa, as with othen, smeared his victim orer with a slime, to 
fcellNale the deglutition. One is aiRrmcd to have thus swallowed a 
BuAla Bingl. 307. 

I ''Mr. flc John once saw a tamed nutleenake as gentle aa a raptila 
eooldbe. h went to the water, and swam, whenever it pleased: aji4 
when the bota to whom it belonged, called it back, their summons was 
mdity dbsTed. They oAen stroked it with a soft brush ; and the frle- 
ttoQ aaemed to eauae the most pleasing sensations : for it wotild turn on 
to hack to eajo/ h, as a cat does before a fire." Blngley, Animal Biqg. 
V. a; p. aoa Ils fangs had been extracted. 

ft *^ir not provoked, theee animals are perfectly Inoffensive to mwdciod; 
Mag so much alarmed at the sight of man, as always, if Po«ibMp 
ftvow them, and never thenvKlves commencing an attack." Bingl. 209. 
Ctte*y renarka that they are never afgreawrs, except is what they 
prey upnn. They have no inclination to bite, unleas disturbed, and then 
0v« notice by shaking their rattlea. Nat Hist. Car. ^^ 

I Dr. Th.Bliai|saysofEffypt. " I was informed that more than 40^ 
pnons In Cairo and in the neighbourhood, live upon no other food ihaa 
Uswik and aerpenta. This singularly entides Oiem to aucnd on Um 
iyhroidered hancing of black sUk. made every ye«r for Uie Kaaba of 
Mseea." Trav. llarb. p. 41Z . . .Lopez memiona that the negnM of 
Coi^o ajid AngoU feasi on the boa, "aa they prefer Its flesh even to 
pufoy.- Hist. Oen. Vey. 173, 249. .. . Carli mentjona the same fkct : 
'*Theyfkaai upon its fleah, rejertingonly the skm. tail, headend enualla^ 
La Cep. 2n. .VTCaptain Hiedmans mentlona that the n«SfMawiaha« 
loeai tlM boa ha sbotat, declaring Its flesh to be exceedingly goad and 



* TIm Qemoo Indiana reveta the fatal cobra dl cspello, aa the Mexicans 
Mfbd tha boa. " Thay disUMuiahed It by a name aignlfying emperar. 
All Hi BMkm wen watched with great auenUon; and iu kng and 
" ^"it h ia riMS TTin hm-* -'"' — ' * — " — **"* Boms pabOS 
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The aerpent tribes witli which we haTe become ■(Bqami^' 
ed, are those which appear on land; whether the oceep 
cootaios any claeses or this order of beings, is doC yet 
^f ^mUtmA by modem naturalists. Pontqf^idan, two oeor 
furies aco, described a formiilable creature of this kind in 
the northern seas ; but no late navigators haying met with 
such a one, his account has fallen into discredit^ thoa§^ the 
American and other roarinera have reported similar snimali 
to have appeared occasionally on their coasts.* 



aiun^f WM expected to follow these wamingB." Wood's Zoog: 1^ p 
Ml Mr. Bkyant oae ocrflected many notices of the SMpeot wonliip M 
Mrimiitj. in hit Amlysia of Ancient Myiholo^. 

' MTeisi accountt haring appeared, at various timn^ coneendDS a 
ItMe sBA 8XRPSMT Seen in diflerent seas^ it maj not be right to omit 
•nurely lo notice thent Thev are not of that Icind which authoriie the 
judgment to roat its scientific belief upon them, but tbej seem loo raaayi 
aaa too unconnected with each other, to be wholly paased by. Future 
Acts must be waiteil for, before we can conclusively admit that such an 
animal exists ; but it may not be unuseful to notice a few of the more re* 
cent periodic^ statements : .... On 25 June 1827, about 46 miles fram 
C^pe Ann (Maewchuaetts Bay) one was said to be seen iqr Gaptain 
Waiter of the Rope, about 60 feet long, with 3 fliis on its back. It cams 

within 25 feet Salem Gazette Five witnesses deposed that one 

appeared off* Norway, on 24 August 1827, of a dark colour. Its head and 
ahout twelve feet were out of water. It swam away in several bendi^ 
which had Intervals of 40 feet From these it was calculated that the 
whole animal was above 400 feet, and as thick as a hogshead. On the 
Siith Aucust, U was seen 260 lathoms off. On September 3d again ai New 
HiHMlQ>nce. On Sth, off Lysagen. Christian Lett New Timea, 18 Sept. 
tBBI. This is the most extravagant account of anv recent ones^ and r»> 
minds us of Pontoppidan's wonders. .... Don Lopez, C^Kain of a 
Havana steamer, reported to the Captain General of that place, that, 
OB 3 Jan. 1830^ at 4 miles from the coast, he saw the upper jaw of a great 
Ml rise about 16 feet above the surface of the wato:, wuh others ol 
vaiious siies play ing about it About 60 feet from its mouth was a greal 
fla or wing 9 feet high : its tail remained under water. It suddenly sanl^ 
but rose, ten minutes after farther north. It was larger than a whaler 
and of a diflerent size. Charlstown Courier. .... In February I83QL a 
sea serpent was seen off the Isle of Lewis, in the Hebrides, for a fbrtnimt, 
nortine in the arm of the sea called the Broad Bay. It was firomsOto 
8D f«et long, of a white colour, with a mane. Inverness Courier, Ifuch 
1880. .... Captain Hancock described one, as seen by him in April 
1830^ off St Au^fltioe's Bar, near Florida. His length from SO to 25 
tet ; his jaws wide enough to receive a small barrel, with 4 rows of 
teeth ; his head like an alligator's ; his fins 4 to 6 feet loiie. like a seal'i^ 
and of the size of a common door ; the tip of his tail sharp, Tike a harpoon, 
lisaplng forward to catch a porpoise, lie roran^ 5 or 6 feet out of the 

water. Savannah Georgian, Ap. 23 The New- York Gazette of 2 

Sept. 1831, stated, that a sea serpent was seen, the seccmd time this snm^ 
uer, off Boar's Head, Hampton Beach, on the receding Saturday, and 
was carafuUv observed by several persons for fifteen minutes. . . Sqc& 
we some of Oie latest accouoti^ which seem to rotate to difllereni animal 
Z. iSl !?rP?°' '°™* »• ^^ the describers and the descriptions are not sock 
St the cautiow naturalist wouU deem satisfactory authoritiea. 
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LETTER XVII. 

On the/ormaiion ^ iH»ect9~~T*heir deuaea and tmporiaiut^Tktir 
metamorphotea— Their aetiona and hcUnta—Tltar aenaea, guotf* 
Ueaf mind, andfeelinga. 

Thb insects and worms were the "creeping things 
which were ordered to appear among the creations o 
tfie sixth dajr. As they have recently become objects of 
much attention, and have been described in their most 
striking characteristics, with great knowledge and discrimi* 
nation, by v^ able natarelists, oar comitrymen and con- 
temporaries, it will fulfil my purpose of laying before you 
a general map of created nature, if I select only a few facts 
and observations which will brin^ some of their most re- 
markable properties and peculiarities under your consider- 
ation. 

The insect race are, in number, by far the most consider- 
able portion of animated beings ; and whoever duly studies 
their habits, economy, and uses, " will acknowlMge that 
they have been created with design ; and wiU not doubt but 
the design was benevolent"* 

The triple metamorphosis or transformation which most 
of them undergo, has been said to be effected by casting off 
tfie different coats or coverings in which the perfect insect is 
inclosed ; but it may be more near the unknown truth to say, 
that the perfect insect is forming or developing in the first or 
caterpillar state, and is completed in its second or chry- 
salis condition, from which it emerges into a new and more 
active existence, which is its last and reproducing form.t 

* SamoueUe's Entomolo^at's Companion, p. 17. " All cenuine insects 
have six less; a liead distinct from their body, fumidiea with two an« 
teniiB : sod pwas for rsspiration, conducting to tracheae, arranged along 
their sides. They are all produced from eggs. Some undergo no metap 
morphons; otheri but a partial chansej whilst the remainder pass 
throurii three stages ct existence, after tAeir egg state." lb. 21. 

t **T1ie egg is first excluded by the female, and contains the insect in 
ks fn*ii*t state. Frun the egg is produced the larva, gnib, or cater- 
pillar, of a moist, soft substance, without wings, slow in motion; often 
with numerous feet : sometimes with none ; stenle ; and very voracious 
of its proper food. From this state it passes into that of the pupa chry* 
aalii, or nyn^yb ; which is drier and harder than the last, confined is a 
nanow compass; naked, or inclosed in a web; often witaoitt a mouth; 
Md aoBMiiiHS with, somBtimss witboui feet BnqiInK fton this last 

£ e 
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Lmnfiwff wronged them into WTen orden: and theM 
into man^ genera ; which were again subdiTided into a large 
moltiplieitjF of ipecies.* The real quantity of theae we 
may ooneeive, when we And that three thmiaand of them 
are to be found in Great Briuin alone. The multitude muet 
therefor e be very great, which areeziating elaewhere.t It if 
Boi neeeaaary to say that t&ey are the favourite prodnetionf 
of the Creator, becauae eacr of hia kingdoma claim and 
deaenre the aaroe idea : all hia worka on earth have been 
Ihvourite operatiooa with him ; though moat of all, our much 
honoured and moat favoured race. The flower and the 
ieh have been aa finely imagined and aa elaboratelv eze- 
ented aa the ncheat butterfly and the moat brilliant oeetle. 
But we may admitj that He iiaa combined and diaplayed is 
the inaect woild the beautiful and the graceful, the inter- 
cating and the alluring, the curioua and Uie aingular. Thejr 
deaerve our notice, and compel our admiration, not only for 
their aprighUineaa, forma, and coloura, but alao for (what 
moat impreaaea my mind) exhibiting to ua another inveeti- 
ture ana diaplav of the living, and aentient, and thinkiog 
principle ; and thia, in full activity and power within flgorea 
and limba ao email, aa to compel our wonder at the natme 
of that intellectual myatery and miracle to which apace it 
indifferent, and which ia equally efficient and aatoniahing 
in the amalleat aa in the greateat body — in the wineed fly, 
that ia but a apeck, aa much aa in the elephant, the 1k«, or 
the eaglet The mental principle ia ahown by the inaect 

eDBflnMnant, H beeomat ths perfect, activ* Ineect, fumiAad wtth aa* 
teaiui.'* Tun. LIniwut, ▼. 2, p. 4. 

* TbflM ordMni^ in hia own kft adiilon of hia Bfatama, w«rB|Oolao|^ 
tarn; Hamopcam; Lapidoptaim: Neuropiam; Hjrroanopiaim : Dtpiani; 
ApiMTB. T. Linn. 4. . . . . FWieiua endaavoured to auparaade thia ajruam 
bj a diflbram ona, ia (hirtaan daaaaa; but it baa not baan found aonaeM 
aa tba Linnwin. 

t " Tliaaa, in Britain, §n probably not ona-balf of tha European inaaetf 
whlla wa Icnofw that arary othar quenar of tha (lobe ia atiU mora pnllfl 
bi apadaa wholly diflbrant Erery kind of plAnt probably eflbrda nutri* 
mam on tha avaraf a, to thraa or four apaeiea of inaeda. Hanea there can 
ba littla doubt that tha inaaa ia vaatly mora populoua than tha rag atafala 

worid." fiam. p. 46 Thia aatinuoion ia nMdaraia; but Mr. Kifbf 

aiaMa tha Brltiah Inaecta to ba 10,000 ; and that cha number in the wbola 

etba may amount lo 400^000 apaeiea. r. 4, p. 477. But thaaa vaai calcu* 
iona are too vairua to be relied on. 

t A yellow inaect ia now ni'*ninf befixe mat not bl(cer than a dot, but 
aa lapfd, Ibr hiro, aa a dog in fUIl apeed Ha rana atralfht forward orar 
iijjr paper, md tuma toward the fnkr letten. What are dry, he rvai 
evwrj what ha flnda wa^ ha a n« at, and foaa mmd Iham; ha luaaavir 
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worid to be quite independent of magnitude or matter; of 
general form, and of any particular organization. It ii 
enefgeCic, effective, and manifest in alL It is equally asio- 
ciabw with every combination of material element ; although 
it never appears but in assigned, reeular, transmitted, and 
tpteiSc configurations. It is ever]^ where in diversified, but 
in special organizations, reproducible only finom themselves. 
InBiw li notwithstanding their multifiurious nature, demoo- 
smte this trath as clearly as the plant or the quadrvqied. 
No insect produces any other species than ite own; bat 
•aeh daaa steadily continues its descending peipetnity. 
Yet still their external iq^pearances are so eurious and 
pleasing, as to deserve our attention; and (^ten our wanfr- 



The wHanwwphoses of insecte are their most character' 
tsing peculiarity. In these we certainly behold three distinct 
f*r**'*. as dissimilar firom each other, in some generSj as 
the bird is from the seipent and the shell-fish; and yet united 
into one and the same liviitfltfting, by the personal identitf 
«f their prineipte of life. This only eontinaes permanent 
and nbimng through their triple change of material form. 
The bodily substance undergoes the most striking mnC»- 
tiflos; but the existing and feeling self remains unceasing 
and unaltered through alL The same animal crawls in ite 
caterpillar shape; teste or sleepe in ite torpid chrysalis; 
and springs firom earth into air, with ite new wings, ite pro* 
boocia, and ite antenna, in ite butterfly or lAoth oonfigun^ 



KwhtoniMeiaadinetliiMfor some time, slther oMlquelj, Mmiglil^ 
in a ho m oa u l one. When I put the fatiher of my pen in to way, it 
!!■, aadrBmuiM foraome time motkmlea, till, Andiqg no further alun, 
to iMumea Ms acUvHy. It oertoinly psuaed by its own choice and wiB. 
fctsenedanaaof jiMigmentMitcunetotbeiiik; it deemed, or felt Cfaal 
• ho ananitablB, and rapeatedly ttirned fiom it; yet it diactsnied wheo k 
waa dry, and then mn over what became aa IntheopaceofaaraandoL 
I nrimaf^ fuU ilop^ it had moreable h» and their rooadei^ ajid dtopteyaa 
Ml the acuvity, powor, and thought ofa laifer animaL 

* We may eomcide with Mr. Klrby and Mr. Bpenee, that to thaaa 
f vaload mToiMiina" natuBe. that ii^ tta author, ''baa nrw the moot 
Jdtcaio toueh and higheet nniah or her penciL NaiDten are annad 
with a giittoriiv maiC like bumiahed gold, the geneia eumohmi; in 
adMN^ kithedassliMrMiuuioeofpoliahednraa Some axe decfeed wMi 
bke liquid dropa or plaiee of gou sod ril?er. flomeojdiiblta 
fwda ezierior, like aumea in their native aiaie. the genua troz; while 
eclMKa fupreaani their ahining Male from the tool of the poUAefw Soma 
via with flowoie in the delicacy and variety of their coloun; olhen te 
Ite tajonn of tteir winca : and othere in the rich eoilony dvim tlNl 
<slothea ihea." Kifby aid dpenoa Bmom. v. 1, pi & 
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lion. What a gUipendoufl wonder this maeical tnasfimi* 
ation would be to us, if it were not so familiar.^ There is 
wo rvason to doubt that aU the parts of the butterfly are in 
the cateipiUar ; as those of the human being are in the oral 
•mbryo. The material mechanism, the specific or^^aniza- 
tion, IS all ready and arranged ; thouch not at first diseemi- 
blSi from its inyisible minutenesa.t Qradually, this hidden 
form increases into an object of sight; every limb and 
function enlarging in just and progressive |Mroportion ; witil 
the complete figure, so exactly beforehand conceived, as- 
signed, and provided, grows into its last perfection, and 
emerges like a new creatbn, into its aerial and bemtiAil 
Tivacity.t 

It seems like a resurrection from the tomb into a finndi 
UfCj with celestial destinations. It is to analagous to that 
which the human spirit is appointed to undergo, that the 
intellect cannot well avoid viewing the insect tranafonna- 
tion as the emblem, the token, the natural herald and pro- 
mise of our own. The ancients, without our Christian 
Revelation, thought so: for, one of their most pleasing 
imaginations, yet visible on some of their grmvealones 
which we dig up, is that of a butterfly over the name or 
the inscription which they record. They place the insset 
there as the r^resentatum of their Psyche— of Uie ani- 



<"niftt butterfly, at Itf fint tzduiloii ftmn the egg, and fiir mas 
Mlw of Hi eztaenee efterwardi^ waea worm-likiB eelerpillur, cfawlin| 
upon eixteen ihort legi^ fnedUy derottring learee with two Javi^ asl 
seeinff bjr meeneof twvlve ejre^ eo minute^ m to be nesrlv ImpeteepAie 
without the aid of s mieraeoope. You now view it furnWied with wina 
espsUe of n^>id aad ezteneive flishti. Of ite etztaea feel, ten haw di»> 
appesied; aad the lemeining eiz an in nuwt lapede whoDy anliki 
laoM to which th^7 bare eucoeeded. be Jawe have vaniehed and an 
iralaced by a euried«up proboecl% eulted only for Sipping lioold eweeSi 
The form of ite head la entirely chanted,* two long home pnjsct ftvialie 
upper iurft«e ; and tneiead or twelve invietUe eye% you beheld two vwy 
lute onei^ and eompoMd^ at tuut 90^000 oenves lenMo, each ia» 
poeed to be a dieUnct and eflbctive eve.'* Kiiby, Bpi p. 61. 

t '< ▲ catercrtUar ia not a aimple, W a compound animal, *'*fn**»f 
within ItMlf the germ of the future butterfly." lb. 71. 

I " In the internal conformation, you witneei changes evm more ex* 




paeioue etomach. Thie hee become converted in the butterfly iMe aa 
almott Imperceptible thread*like vieeow^ and the abdomen to now filed bv 
gotoigyacfcete of ^gge orother orgsan pot rieible la ihelr flw mmr 
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Mttinf and ranriTing tool; u the intimation that it will 
r»-aiipear in a new form and region of being.* It if thw 
aaalogous lo the word '^returgam'' on our hatchments. 
It beautifuUr and pieturee^uelv declares, " Non omnia mo- 
riar — I shall not wholly die; but I hope yet to rise again." 
The allttsion and the applicability are so striking, that I 
cannot bat belicTe that one of the great purposes of the 
Deity in ereatinf his insect kingdom was to excite thia 
aaatiment in the human heart; and to raise by it the eon- 
lenplatlTe mind to look forward to a possiUe rerival from 
the tomb, as the butterfly from its sepulchral chr3rsa]is'.t 
Like the insect, the human personality has three states, 
and ehangea, and forms of bemg, but continues indestrue- 
table through all. It emerges ftom its ovum into the figure 
and life ot the present flMhy body | it rests in its eanhly 
craTa, unextinguished, though visible to mortal eye no 
Hogar; and it will emerge from that at the appointed time 
into its ethereal nature and immortalized capacities ; al- 
waya the saaM self in each transmutation : never djring 
•raiaaolviag with its material investment; but surviving, 
to bloom in everlastinr youth amid the most exquisite feli- 
city — the spiritualizedWterfly, with angel wings perhaps, 
and an imperishable viulity.t 

The fly passes through such changes to its winged 
atate.! So does the knat, that annoys us, though always 
pamdiarly alert in iu own happiness.U The beetle lika- 
wiae-V And such a transformation the little magfot, that 
w meet with in the nuts we open, undergoes u undis" 

* ft to ■toon Mina of thetr mim^ with thenme mecsphorica] tlhiikm. 

t This ** iiM«nfM<l»i« HMO ii DOC iMi tingulsr. AAar eaating iii tkli^ 

IS tai vary )^w§, ■eTecsl tlmoL tnd atulning iii ftill growth, Um cater* 



Bilisr attached Keelf to a leaf br a lilken ginh. lie body ie greatly ceo* 
ttaciad; He akin once more opiU arander. dlocloaing an oviform amm 
wklMMK esiertor month, ayaa or limbo, and exhibiting no other esrmpcon 
•r UK than a allf ht motion when touched. In thiedoath-like tonortjud 
wkbont looting toad, the inoea exieie for oeTeral nioaiha." K. np. A 
t The liaUaa poet quoted by Mr. Klrby, expreoHa the oame impns* 



nol eiam verml, 



NaU a Ibnnar Tai^ksa foiallal 
f •T1itowwdieoiherda7butadlogufliinggrab,w1thoatwtef%Hf% 

l^iegna('^aa,afewhoun ago,the Inhabitant of a Mgnsntpoo^ 
non in ohapa Uka a Mi than an inoect, breathing through lie jaU." Ilk 

a TiM MIe pMM her flm period M a crubb uader (&• surftos oflhe 
flSBiik tk Ml « 
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tmbad.* ThMe lueeeisWe gtatet of inMcU, after the egj^ 
am usually called the lanra, the pupa, and the imagOb 
Moet, in the leeondi the pupa or chryealis stage, nerer eat{ 
but seTeral species continue to move and fiBed.t 

On the direct and indirect benefits derived by mankind 
from insects, and on the injuries which occasionally arise 
from them, ^ou will find a copious statement in the vsloa- 
Ue work or Mr. Kirby and Mr. Bpence.t Their duuMer 
on the food wliich these little snimals seek and draw mn 
both the vegetable and animal kingdoms, will also xnlbrm 
and interest you.f For ample aetails on their sevml 
stales, and on their external and internal anatomy, I woidd 
also refer you to the facts and observations wmeh thejr 
have collected and suggested.!! Much important and cun- 
otts information is contained in their section on the geogra- 
phical distribution of insect*-— the stations and naunts. 
seasons, times of action and repose.ir No brief view woukl 
do justice to these topics; nor to that which di^lays, above 
aU others, the nature and aeCivity of the insect mind— I 
mean the formations of their peculiar habitations.** On 
this gratifying theme, Mr. Rennie's elaborate inquiries and 
minute descnptions will be also found peculiarly interest 
ing^ Indeed, all his publications on insects, in the Library 
oiEntertaining Knowledge, present to us a well selected 
compendium <n the latest and most authenticated infonna- 
tion, with many judicious and original remarks on this 
hitherto loo mudi neglected department of animal natanM 

* **Thif iluipelaM maggot, harliig gnawed itielf so opening, entered 
the eerth and paaeed there a few monthf in a itata of inaction, woidd 
at length emei^^e into an elegant beetle, with a alender and long oboaf 
baalL fix feet two wiagi^ and two wing-caaea ornamented with yellev 

t Aa the trihe of lociuta, ooek-roache& bugi, apidera Ac K. (hn 68L 
t Bee Uttera 9 and 10^ voL 1, p. 299 and94d; and Uia lour LaUMOik ]k 

I Letter 12. p. 882. 

I On the egg atate, y. I; p. 62 : on the larya, p. 106; on tfaanipai ft 
286} on the imago^ p. 291 ; on the external anatomy, p. 848— 7W; sb4 
on the internal anatomy, v. 4, p. 1— 19& 

1 Leiter49. ▼. 4, p. 474. 

•« LettecB 14 ft 16. vol. 1, p. 434-617. 

tt Theae are compriaed in one volume, in two part% on iBMOtssBhl* 
leetare; containing, in a moderate eompaaa the moat eomidata coBactlfla 
of fact% tlluatnteaby uwful platei^ on thia branch of inaact hIateiT, Ast 
I hafB met with. 

U Hie votame on Inaect tFanaformatloni^ contalna flra chaplacB on tka 
igpi flra on Che larra: three ontha paps; and fear on the fid 
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men are alio now elucidating it, both at 
hooM mod abroad. The British intellect if cultivating ua^> 
ftjl koowledge in erery Aeld of human inquiry.* 

The aetioni and habits of the insect worla display the 
aaLBM kind of animal mind and feeling which the birds and 
qoadn^Mda eihibit If there be a difierenee, it is not to 
Uia diaadvantace of the insects ; for the ante, and bees, 
and waspa, ana especially the smallest of these, the ants» 
do thinfs, and exercise sensibilities, and combine for pur- 
poa«a, and achicTe ends, that bring them nearer to man- 
Miud than any other class ot animated nature. As much 
maiamal care in depositing their eggs as fishes and ovipar- 
oas qoadniqpeds exert, many insects show. The white 
buttarfly roves till she finds the proper cabbage plant, in 
which aha may lay her burthen most fitly for ito welfare.t 
The dragon-fiy seeks the water, as the most proper for her 
brood -,t and the gad-fly so places her eggs, which are to 
ba nopriehfHt in the entrails of aaimala, aa to be on tha 



H«.«^lhalrinoCloM^Ioeoitoo(loiMindr6ili. ]Ils«lAiMtMlsc«l)snlfl<* 
Owi«i dMir SBMM, food, ■octal And domeific hsbita, palrinf, mlfra* 
tkMM. tafwnmuA and wan, and on th«lr prwenratlon and ajriitinatle 
•rnu^MMnc, all rich in well chonn circumitanMa, tntalllglbljr oarraMd, 

• t M with^ptaMu^^ iww works adrartlaad In Bncland. on this 
dsoartiiMM ofnature. In France, Um "iMmofraphle ©lUlatolrt Na. 
nraOa dM Coleopu<rMi d*Bitrop0,'' bjr U ComM Dnjean and M. J. A. 
BoMavaL now puMtfhinK In partt, proml^ea to be one of the moit eoRW 
BiMe worka on thia cUm of the tnaect workl. The Mudy of thia miniatuM 
Sdar of belnga requlrre grtM patlpnfe and penwrerlnf «t«ntlon ; but lbs 
PvimH of ewy hnin«-h of knowlfdge repajra the trouble, by the mancrf 
mafleatlon which ajw*ye accompanlee It Thirty thouaand beeo wm 
mmlaad before Httber*a work on them was compWHed : but the jabpor 
WM aa enjoyment. Ho ta every empk/me nt of the mind, in what OS 
Htaa to tiM httmbleet artimn j and mlmf la exerclaed In every thing thst 
kHSbttmm well. The ekltful mechanic f xerta hla intellect as much SS 
be phi kMopher. Their auhjirta vary, but the proceei of thought la ajnu- 
tf . The operative le ■omrtimea at imaginative aa the poet. Iniellei^ 
mi ladMiryare never Inromnaiible. There te more wfialom, and will 
fee man benefit. In combining them, than aehotarilllni tobellevk or than 
the common woiVllmMtne. Life* hae time enough for both, and tta hap. 

Ihs SSSyof a>ier ; but, aa If awarethat thia fo«lj«[««»^ *• P^ftJ 
iTlMrywMK. iba la In aaareh of aoma plant of tha cabbage trtba^ Sbs 
iMaaaMiSa fiaalrad plant ths moroam riie 



■■■■■HMaa III! Ill ■ r*-- ''^ ->>-'^ ^ >"'«-^Aaa IL and uaon this 
STSSS mSMTbarthaa, y« notwU^^ 

Sirfy.'* ib.Mi 

iib.aia 
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mt from wbich their tongue will absoib them and cooTey 
than into its stomach.* The earwig, like the fowl, sits 
and hatches its yoang ; a remarkable analogy of maternal 
instinctt Thfc field bug seems also to Tindicate the feel- 
ings of a mother ;t and one species of spiders gives mani- 
festations of a resembling care.! 

That the mason wasp^ when she deposits her eggs, 
•hoald alsosedc and place m the same hole enough grubs to 
be the food of her young ones when they leave their oval 

* "She plaeei bar eggi on those parts c^the skin only which the hone 
iealile to raacb with his tongue ; nay, she confines them abnoat ezda- 
iivelT to the knee or shoulder, which he is sure to lick I" Kiih. 341. 
The larrm is vivified from the ^e within him, and having ceaeed feed* 
log, are paaed from his body. Bfr. Clark thinks that the ^ood which 
our cattle derive from them is, that they act as useful stimnh or Uistcia 
ft. 14a 

t " She abocdutely rits upon her em as if to hatch them, aad gneidi 
them wiUi the greatest care." Frisch first noticed this. De Geer having 
fcundan earwig thus occupied, scattered the eggs in all directions; she 
aoon collected them one by one into a heap, and assiduously sat upon 
tbam as belbnL When buriL they "creea like a brood of chickensL undar 
tlia mother's beliy, who will often, as De Geer found, sit over tnem in 
lUs posture for some houra** Kirb. 362. De Geer, v. 3. p. 64a 

X Tbe cymex griscua It inhabits the birch tree. " The fiunily of this 
field bug consists of thirty or forty young ones, which sfaiB conducts as a 
hen doM her chickena. She never leavee them: and as soon as she 
begins to move, all the little ones closely follow, ana, whenever she stopi^ 
aasemUe In a cluster round her. De Geer having cut a luranch of birch, 
With one of these families^ the mother showed every symptom of nnea* 
alnaa; instead oX immediate flight, she never stirred from hw yoaqt 
but kept beating her winp inceeteitlv with a verv rapid motion, ev^ 
denUy for the purpose or protecting them from danger." Kiib. 969. 
Pe Geer, v. 3, p. 2K2. 

f The aranea saccate, common under clods of 'earth. It has a white 
ailkai beg attached to the end of her body, in which abe haa dejposiied 
her egga. ** No mieer clung to his treasure with more aolicitude tmin the 
■pider to her bag. She carries it with her every where. If you deuriva 
her of i^ abe makes the most strenuous efforts for its recovery, if you 
restore it, her actions demonstrate her Joy. She seiiea it, and, with thi 
Utmost agilitr, runs off with it to a place of security. Bonnet, to put hcc 
affection to the teet. threw her into the hole of a laige ant-lion, in tte 
aand. He aeized her bag ; she struggled till it looeened from her tail; 
die then regained it with her jaws, but his sujMrior strength pulled H 
Into his sand, and she choee to be dragged in with it, rsther than to fiir* 
■dee it Bonnet forced her from It, but she wouki not leave the spot, 
though repeatedly pulled away, .... When the proper tirae codm% 
she makes an opening in the bag for the young to come forth ; thcnr ran 
In clusten upon her back and lega She carries them about with her, 

and feeds them tUl able to help thennelves." Kirby, 361 Bonnet, 2L 

^426. .. De Geer, 7. p. 194 Many other RMclas of the same inDo 

a»gw a aimikr attach wanL JK.30& 
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sImII,* aniMnmefw parental foratifhi and onwklen whiek 
»o iah or oviparous animal has been found to equal. But 
that aaoikcr kind of the same wasp should not only add this 
•aplilir, but also about the time wnen the new brood would 
be m lile, and have eonsumed it. should open their cell, and 
put into it another ^nib for their nutrition, and should 
npant this till thejr an fit to find their own provender ;t and 
ihnft ockers shouliL in the like manner, provide a sueeeesion 
of fiiaa fior their oflsprinc while unable to help themselves;! 
ars drcttOMtances whiek compel us to admit that tnsecta 
havu maternal ins t incts as eompletely as the hen, the eat, 
the liooesa, or the bear. Beetles evince also parental ear* 
6r the sustenance of their emerging brood, and exert creat 
labour lo provide iti But the ants^ the waspa,V and the 
boss,** in different modes, yet with equal cleamees, esti^ 
bUak their claim also to the possession of these intereetin^ 
aaaaihilities Hero also diminutiveness makes no dio* 
psLrity. Tke mother is as complete in tke pettiest as in 
Ow larfea^— in the ant as in the whale. 

Xkus. insert mind and aensitivitT aonear. ftom tha 
aiMilitnfIn of these phenomena, to be out the eommott 
anmial mind and sensitivity in an insect form of body; 
fai miAiaturo eonfifuratiooa of material particles, peeulianf 
•ad rariottsly arimnged. 

laaoels have the senses of other animals, thouck raryinf 
ia Ikair modifications and aeuteness.tt Their hearing has 

* MftplMMslMiffwiihlttaaiaboiittiralvvlkitoneM frotaL wfdi> 
sm fe«,V«MU; b«t mdy igSSTm niiM. wbm Urfer?' Kiiti. M7. 
JjUn, av. . . BonaM, fli p. asa 80 dM sfDmopUls Tulprli ef 

S As rtw fritowWi ««B df pMHHylvsnta, ^Merited by ■Siuam In 
III Ti— m D IT, sod JahsBMli|ihlx,iiMaUoa0dialssaBL vote 



ftM.ObdhKk,lal7li^ tad pisesd s dn4 moto aa s gaidm bid, sad 
en Iks ihiid nMralat aftAr wiiil tL IMcffiaf talow, be fmnd li thiw 
teitas saiir Um muuem, aatf fair bMilM inKnpbanm v«iphlllo) andir 
~ drHf*d M d»WB as Ibod Ibr Uiatr joun^ (or, fkrm dsft 
fmm It fwsmUQi widi italr terra. T9 ta sort of um 




la a fflua ^mm\ talf flltad wldi asiUi, and an 

(t^ In iwaira hosia Omy bortad mm, and (ha achar by 

itaAadday. Ifea^sdUaMtandoUiaraiUmala. In 60 da?^ diafbur 
taaitakMaRaddfian S man Midii 9 dte I maK sad t graate. 
mn. aHaifady far itatr youi«. aa mm mala wank! have aarrad Umoi* 
SawslMMdiM. Kifto. 361-4. . . Oaduaeh, IIIJ& ■«. a. p 
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been qaettioned; botit seems oertain that some, at leasi; 
possess this faculty.* A nervofus system, analogoos ia 
matter aiid offices to the same substance wherever it exists, 
but in several respects differently organized and clistri- 
botod, has been traced in their bo(dies.t The exact uses 
«f their antenns have not yet been satisfactorily or fully 
a*ceitained.t One of their most extraordinary propertiM 
is that which some species display, of producing or extri* 
eating light within their own bodies, m>m their ftmetioosi 
actions. The glow-worm is a familiar instance of thist. 
The brilliance it emits appears to have the usual qoalities 
of eommon lig^t, even to the effect of heatf Sueh i^ieoo- 
mena cannot be a creation of the luminous fluid; and 
therefore must be an emission of it, by decombiiiiiig it 
from tome of its oombinations. This fact is a ooniiiBia- 



sad ItunauC thoa^ tham deprived of iMurlng; but 
thm prove the cooumrj. 

* *<tJpoo my making a alight but diatlnct noiae, the antemua ef aa 
ttrton aianad. I npeaied the noiae aeTeral timea^ and inrmxiaUkj with 
IbaaaaaeilecL 80 an haipalua Fliea more aO their Iq^a at IvMc and 
diadnet aounda ; and apidera will then qsh their pnaj, and 



tfwir hidiiv placea" KifbT, 230. .. . AruneUi kept aevcral nMlea of 
die graadiflfmer, acrida Tiriaiaiiina, In a cloaei, which were veiy merry, 
bote rap at the door would atop them fracantlj. Bjr practice, he leaned 
to tasftitate their chirpins : when he did thie at the door, si fint a km 
WBOId answer him in alow note ; and then, the whole parQr wmildalng 
with all their might. lb. Lehroan'a de Sena. Ext 22. 

t "The nenrooa ayatem of insecta coDsiala of the brain, the aplnil 
nsxrow, and ita gangiionaand the nenrea." Kirfo. 7. . . . linnBaa denied 
the brain ; but there la a part which Virejr thinka to be aaslogDaa to i^ 
and Cuvier and Lamarck ao name it. lb. 8. . . . "The nerrea of inaect% 
M of other animah^ are white fllamenta running from the brain." In ana 
caterpillar, Lyonnet counted 92 nervea ; wfaereaa in the human bod^, 
saatomlata reckon only 78. Kirb. t. 4. p. 14. . . . Lyonnet, p. 198: 

t Mr. Kirby thinka their primary fimaion to be analogooa to bear- 
lai«— ^ s aecoodary, to explore by touch ,* which all admu; hot not of 
anaalL which ia a aub^ect or much controversy. 238—256. 

f Each aex la lununoua, but the female moet brilliam, and larger, and 
haa no wlnca. They always become much mote lucid when in rootioi^ 
and can withdraw the light when they irfeaae. Very little ia seen when 
they are at reiL Mr. Temple, who aiudied them, never anw a glow* 
worm exhibit ita luatre at aU, without aome aenalMe motion etth^ m lA 
bodv or lega When the light waa moat brilliant, he ftacied that it 
emitted a sensible heat When a alow-worm ia put into • phiai, asd 
that la Immeraed in water, a very beautiful irradiation tskea plaea. If 
the ioaect be crushed, and the hands or face Iw rubbed with it, they con* 
tract a luminous appeamnce, like that produced by fho&tibonm, h 
ariaea bi the inaect mm two points on eacn of the two mat nqga of the 
abdomen. They are chiefly to be seen in the mooih of Jaaa JM. 
▼•4.aa..LatrBUIe^Hiat.Nat.deBliweetea 
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ties of our p nr i aoM intimationg, that lig^t enten into the 
coMpooition of material things ; remain* there, like heat, 
Id a lalenl etale; and is extricable from them fay appro* 
priale a^eneiee. In this case, the animal wiU or aetioD 
liaa the power of decomposing it^ 

Inaects, as to their habits and occopationSj are divisible 
faCo two classes— those which lead a 8e|>arate indiTidnal liftL 
wiihoai ainr particular associations with each other^ and 
Ihose wbicti are bom and live wholly in regular societien 
The latter di^ay the most striking features of intellectual 
powers; bat the most inconsiderable and secluded evince con- 
tiaoal indications, that no one is without its share of that 
degree and kind of mind which all animated nature is fimnd 
to possess. t Very few have been much studied; and it 
rsqwfca such a long, and persevering, and patient attention, 
lo perceive and to understand their habits, and their meaning 
mad end* in what they do, and to trace from these their ideas 
or ledinip. that the intellectual principle of the insect world 
is very little understood. If it were more accuratehr known, 
it wowd perhaps be found to be only one branch of the same 
^tmtnJi mind which aJI antmak possess. I am s trongly 
wrfined to believe that all animal mind is in its essential 
priDei|4es alike in every one, but varied in its external 
ndicaiions by the peculiarities of iu bodily frame. 

That insccu have sponUneous self-motion and fires 
aceaey we eontinually see. They fly about as they please. 
Thef an not in a mechanical body, like a wooden or 

* •*Dr. Todd kM nads aDim corimM oiMMrfaUoni on Um huBbmie 

pww of tiM lunpjrrldeo. Hw Inferencof are,— 

••Tbdr emymUm of U^hi la purely a vital actlim. ft diowt a now 

r of antmal life—the power of teparating light from lie oomMna^ 

with laanor. Tbia RoemUeo cha phenomeiMi of aaimal kaat. 

Ml ligla \m an action of offanic life. The male flow-wom ai i e m i 

oidoTit; botdieleaet irritation eatiaee the Inoiamaneouoappearuwe of 
t. Bvsn tiM ova of thoM luKcta emit a ferm of light. Their power of 
hMaf dtpeihli much on their vicoar. ft ie eonflned to eenalo pane oC 
iHte body, ft reiideo in a peculiar adheeire mau««r like animarshMM, 
dhertof to dM afadomioal rinM U\b not extingoWwd in vaaKH nor 
antfar mercory, water, or oil." Joam. Hcl. Na 42. p. Uh. 

t -Theblaioryof ineeeteihaillTelneolltude.conel^eofthehrmaBiB- 
tfa^ tMr peenliat habits the miiamorpbMeetliey anderfo; dieir maiw 
Mr of Ufc. nnder each eiice«»ive form ; the Mniaffeme fo die attaeka of 
ibetr evtaiM ; anJ the irlcill with which th^y con*ni« their baMtaMona 
Bw that of inaecte which form munerono eoeletiee, o8in« MWiMauona 
wMdiarlaa from common intanai; ftomth* eqoallty or miertoilty «r 
n^ and ftwB the pan which aaeb naaber iiippona In iba aodrty.* 
Xbbyaadilpv.a.p.8a 
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■Miflttk* automaton, made by homaii art, whidi has a 
tain number of springs that move its arm into as BMuif 
determinate movements as these are provided to oceaooo, 
and no other. No fly comes in one straight underiatiag, 
or in one fixed circular line, compelled to raoTe only in thiU, 
and so to return ; but we see that it can and does move in 
all direetions, from its own spontaneous impulses, and in all 
degrees of quickness or slowness ; and comes and goes as 
it pleases. jBvery butterfly, gnat, or beetle, does the sane 
If o man has or exerts a more manifest, free, and sel^ori* 
ginatinc agency, ever (fiversified, changeable, and imeoo« 
strained, tinn all winged insects diqslay, whnerer we seo 
them. 

We equally see the full and free exercise of hidiTidaal 
choice and will. Try with any walking insect; it will 
move, not as you choose, but as it likes. Check it in one 
nathj and, unless through fear it pauses, it will take another. 
It wdl not go in the course or to the point you wish, if left 
to itself, or without a positive compulsion. I have often 
tried and watched them, and have been satisfied, that as ^ 
as concerns themselves, and all constraining force withheld, 
Ifaey have as much free agency, spontaneous^ motion, and 
freedom of will, as I have ; and use these qualities as inde- 
pendently and with as much self-choice and determination 
as I do so. There is nothing like over-rulinp, confining, 
and automatical agency or compulsion about taem. Their 
motions exhibit continual changes of wiU and seK^hoosing 
action. 

They show me, that they have as clear and just a per- 
ception of external things as I have. The fly knows the 
treacle; the wasp, the sugar; the bee, his hive and honey ; 
the caterpillar, the herb he likes, as well as I do. If driven 
away, they return to the thine they desire. The bee does 
not go to a leaf, instead of the flower ; nor to a stone, instead 
of a tree. They perceive what they want to be toe thing 
they want or lik4, and they move towards it accordingly. 
In this conduct they judge as rightly about it as I shmud 
do, and act as congruously towaros it The more we 
study the actions of insects with reference to their natae 
and purposes, we shall find that they habitually act with as 
much proper jud^ent concerning them, as our mind in 
their bodies would do. As far as I have observed and can 
*^^>P«te, they act as I should act if I were in their frames, 
and bad their wants and wishes, and were under the ssme 



nOM THS OBMAtWm to titt SttLVOB. 888 

djiwrnnitftiK^i and ittution« Ifw«w6r«aiila,orbMi|Wha| 
could W6 do bettar ihan what they do 1* The inatanoea/of 
waapa and othara vaduoing tha waicht or ahapa of Uwir 
pg«^, to anabla Uiam to carry it, ara inttanoaa of both ra** 
aompf and Judgmantt So ia that of the beetlaa under* 
mining tha atake, to get at the toad, whioh it held aboT« 
Ihair reaoh.t So ia that of the humUebeea ptaraing tha 
•ida ci tha oalyx, to get at the honey when they oannol 
ffoaoh tha nactartum by ^ing within it.l No human plurant 
oonid exert more reaaonmg and affectionate foreaight for tha 
baaaAt of the child that waa about to be borUi than another 
apaoiaa d bee uniformly dieplaye.tl The earwig appeara 
to hatch her egga with the maternal aasiduity ot the heUi 
aiid to allow no oppoaing interpoaition to Aruatrata her inten* 
t&oa.Y To aaaiat a fellow creature with the cooperation of 

* "I nw an ant om ■A«moon dmwlnf out of htr nmt under ■ gra» 
p$L a mall Mimw with h«r mouth. Hh« wrm up teckwarda. When on 
Qm toTil fitmnd, ehe turned, and Holding U In her mouth, puilied It be- 
IbM her. When tha ahort §nm hindered or etopped It, ahe iurned dulokb^ 
imandi^and went thrauah tha obaiacle backward with It, till aha Nadiol 
tliiMf h Uie dlfll«uU/, then turned round to go forwud, aa bemn. Whett 
anoihar buneh cheeked It, ahe turned again, and went backward through 
the obainaetlon. It waa all done with correct and Inatanianaoua ludf* 
aMm. I pluckml aome of tha gnua naar their neat, and at leaat thlrq^ 
fuelled out, running all about, aa If k> aae what had occurred, or waa 
eaualng the unuaual conruaion. Finding no (Unhor alarn^ thef ra* 
limiad oulatly to their home. 

t Dr. Daweon rehuea, that ha aw a weep with a Urnaaiff ia laifa U 
hlmaalf. Having aaparaifld the ull and head flpom the bodjr, It roee with 

«la In lia pawi^ but a braeae catching the fiy*§ wind tumed.them round* 
fea wa^ than daeeendad to the travel, and cut m with hie mouth tha 
two abomicclng wlnge^ and then flew nf eaatlj with tha bod¥. Coono* 

nla, V. I, p. flU. Sd ed Reaumur deaerlbea a aphla cuttlnf awtt 

*a leaa and aljrtm of a eoekioaeh that waa too big for lie bole. rt9,pt 
m Klrb. % p. 601. 

t To counteract tha burying beetle'a operational a dead load waa fund 
en the top of a atick. h waa finind that, unable tt> nach tha animal aa 
H waa nIaoML thay dug beldw tha etick. u> make that fhll down, and than 
buried Mh, In order to aecure tha load. OladUaeh Phjra. Bot. & p. 980k 
Slrbr, ?. fl; p. «». _ 

i HUbermentlonaihIa fbft In Linn. Tiana. ▼. 0. Klt^ 880. _ . 

I Tha "Apia WIlluahMella," 0nt dlaeovared by Dr. L. Btlnft and 
further elucldatad by Mr. Wlllt^hl^. " The parent bee formi kii3 calla 
hi the wood of old wUlowa, In tha direction ^f Uie grain of tha wood, and 
la ihaia depoalia htr egga Mm envelopea aaeh egg in plecea of raaa 
leaver tUllMl up Ilka a caitrldga, piaeli^ in It a quantity of M, auA« 
dent laeupport the youi« anlnMl while In Uw autta of a Maggot. Thia 
lUtiMlM Ull It hm undanona lia tranaihrmaUon, and than eomea out a 
lUl-ciown bee. Phil. Tnuw. v. 6^ p 9IIW. 11ion» HIat A. loo. 9a ^ 

f Itaihamaittiiof June, M. Pear feui< u^ a atoai^ a ^qgla aa» 
iia p i a lil bf awMW Unii towaaifc i^iiSiW H iid %ommmm 



WIgb aeeinvaalal by aauv Uttli laaa«i% uiM ippaafid 

Ft 



364 SACBSD -HBTOBY OF TBB WKMlLB S 

our Isbour, when ic is needed, is anaetboChof anofaserfiiie; 
and meaning mind, and of a beneToient feeling ; and raeh 
an operation is perfonned by the pillchafen.* It is a enrioiiB 
ittstanee of the analoey which the creation has spread 
through all her races of animal being, as if to manifest that 
one Maker's mind and agency hare fabricated all things, 
that some insects appear to have the facnlty and habit of 
the natritive rumination.t Their discernment of the best 
place to be in for their transformation firom their caterpillar 
state, and intentional motion on purpose^ to pot themselves 
in it, has all the semblance of perceiTing and iftdgine 
mind.t It is not resolvable into mere eztenml inmuise. It 
seems to arise from the animal's own wiU and detemiBft- 
tion on its sensations and necessities.! 



C 



oung. They continued doie to her, and often placed themnlTee under 
.jer belly, m chickens do under a hen. At another time, about April; 
be ibund a female earwig under some stones, placed over a heap of egQi^ 
of which she took great care ; never forsaking them. He |riaced them m 
a box half filled with earthy and dispersed the eggs up and down in it; 
but she soon carried them, in her jawa^ one after another, into one plac^ 
and remained constantly cm the heap without quitting it vx a momMtt, m 
if siting to hatch them. In the middle of May the young ones appeared. 
BingL Ann. Biog, v. 4, pr 42. . » . . Earwigs ave liarmleas to all things bat 
fruits and vegetables, in Uieir season. lb. 43. 

* They form a pellet of dune as a nest for their young, and roU these 
to Uie hole they have made for Uiem. They force the ball along with their 
hind feet. Catesby frequently saw them assisting each other, by two or 
three joiniiK to trundle the ball, which a single one could not manage. 
Catesb. Card. Bingl. 4, p. 11. 

t Gilbert White remarks of the mole cricket, "anatomists who have 
examined the intestines of these insects^ say, that from the structine^ 
position, and number of their stomaclM^ tliere seems to be a good reason 
to suppose that this and the two fermer species (the field and hooae 
crickets) ruminate or chew the cud, like many quadrupeds." Hist. 
Belb. 295. p. 

I " The sagacity of the white butterfly caterpillar deaerres our admi- 
ration. Haviiy fed itself its due time, it then retires to places of security. 
I liave seen great trains of them creeping up the walla and poais ef the 
next houses; where, with the help of some cobweb-like filamenUL they 
hang themselves to the ceilings ani other commodious places, and then 
became aurelia. In this state and situation they hang secure from wet 
and cold till the sfving and warmer monti>& when they are transformed 
into butterflies." Derham, Phye. Th. p. 381. 

{ " Two things are obeervable in their sagacity in this matter : 

1. They are not driven bv stress of weather to their retirement, but 
seem as oamrally to betake tnemaelvee to it. as other animals do, to rest 
and sleep ; for, oefort the approach of cola weather, toward the end of 
summer, we see some kinds of them flocking together in great numben^ 
within doors, as swallows do a little before they leave tn^ as if they were 
makiiw ready for their winter's rest. 

8. SVery species betakes itself to a prqptf convenient reoeptadtr 
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are admitted bv aU to have the aenae of ■icht in 

m wry perftoi dome. Some at leaat ihow that they hear.* 
Their tooeh ia abo Tery nice. Their ameU is frequently 
maniffwtfid. Aa they eat, and select what they eat, they 
miBt hare a dttoiminating taste. All have an organ- 
ixatioa of nervoua matter, similar to the nervous substance 
In qnadrupeda and man. The aame agencies of light, 
aottnd, heat, cold, electricity and moisture, which act upon 
oar aenaes and aerrous system^ act upon theirs. Etence, 
aa fnxn the same causes operating on the same materials, 
iha aame effects must follow, it seems to be a just inference, 
mi only that they have sensations from their organs and 
narrea of aense, as we haTe,but that those sensations must, 
as they proceed from them, and are felt in them, be like 
thoae which we experience. Caused by the same objects, 
and felt in the same nervous matter, we may infer that they 
see aa we see, feel as we feel, and hear, when they do, aa 
we hear. Our experience every moment verifies these 
conclusions. The fly is as quick of sight as ourselves, but 
movea far more nimbly. 

But perceptions are the accompaniment of sensations, and 
if inaects have organs of sense like ours, and if similar 
aensationa accrue from similar nerves and aenses, we may 
reasonably expect that the same sensations will produce, in 
aestient beinirs, similar perceptions. Thev must do so, or 
else OGcaaion false perceptions of them. But insects seem 
to act aa correctly on their sensationa, as we do on ours, of 
the same things. Nothing; indicates in them false percep- 
tions of external objecU. Ideas on all things spring from 
the perceptions of our sensations. Insects may therefore 
be preaumed to have perceptions of their sensations anala- 
goiis to our own *, and if so, their ideas from these must have 
tn equal aasimilation, unless there is any thing in the nature 
of their mind to form ideas from their perceptions different 
fiom what we do from ours; but we only form the true 

mum nnier the wslan, to the bottom of ponda; Mine under the euth, 
k^^m tkg frotU; aonw under timlier ami etone, lying on the ground; 
•ome into hotlow Uwee, or under the bark, or In the wood; wrae into 
wum and drr plaeee, and eome Into dry alone." Dnrham, p. 381. 
^^M deaUiwatcli or Ptinuis in an iiwianco of inwct hearing. It 
»>>ir>. iu ticking nolee by beaUng iie heed with great force again« what 
UMood on. Perham kept two in a Iwx for thrw wwka, and foum Uhat 
iMlmliaUng their eoundTwhich la done by bfoilnf with the point of a 
3iL ordM nail on a table, the inwa would annrer him, by rapoatlog \iM 
awa tick, M oAen it he pleated. 
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Ideas of oar pciMptioni. Either^dieae iuMeCs miHt ]i«f« 
the Mine ideas from Iheir perceptione Uwt we haTo from 
oars, or their mind most be of that erring nature as to fbim 
lUse, and therefore absord, ideas from the same sensations 
of ths same external things. That inseei mind should be 
ennied of tins ialsif^inff nature, would be destructiTo of 
their well being, and Uuaenfom improbable. AU the use 
of ttntfi t'^^*" and perceptive &culties is to convcnr to the 
posBOSsnr exact impressions of external things, and tolesTe 
on his memor7 just ideas of them, that he may act, thin^ 
and feel rightly concerning them. But every insect has to 
do this for its owiv preservaticm and welfare, as far as its 
granted faculties extend. Each class continuallj evidenees 
oiaefiminating perceptions in what interests their appointed 
oomforts and nature, and distinguishes thingi appaientlv as 
we do. The tribes of bees see a flower as well as ourselves 
and go as directly to it, to examine or suck it, as we would 
do to smell or pluck it They hear their own buzz and 
horn as we hear. They smeii the fragrance that pleases 
us. With a true ];ierception, they distmguish the nectaiium 
of the flower from its other parts, and the sweet juice within 
it from the plant's common sap. The fly knows the sugar 
from the salt as well as we do. The flea as justly discrimh- 
fiates blood from water. The wasp mistakes not a pebble 
for a peach. External similitudes sometimes mislead tbem. 
bitt they soon ascertain the actual unfitness. We see sll 
kinds m insects in the habit of exploring and examining 
what attracts them, as if assiduous to gain right percep- 
tions about itf Tbsy discern and use what suits thooti, and 
leave what is contrary. They give, in their OKrvementi, 
]repeated incttcations of what we find in ourselves to be 
pcffoeiving, comparing and judginf mind ; and the similarity 
of the results leads us to infer a bkeness in the perception 
and the idea, but confined to the limited compass whidi no 
animal oveqmsses. From light, indeed, a aecided wrong? 
Hess of perception or of judgment occurs to some. This is 
A mysterious point They have some gratification from 
the radiant name of ,a taper, which draws them to a der 
structive contact with it But it is not the moth or other 
ipsecli only which commit a fatal mistake on this sensa- 
tion. Birds and fishes are equally allured by a strong 
blaze to their own misfortune. What it is that either expect 
to gain by rushing into the fiery light, we are not able to 
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b«lve«llMclM0ofiiMecliyfroiii aftMi«r 
bis own diMrrmtioii.* 

That iMceto bare espdtaUe paMiont, and can be irritated 
hf flMttnal proToeatioD to penonal battle which th^ do 
not Batnraliy aedc, the Chineee hare diaeorered, and lobo- 
laanly omde the fiel inatnanental to their own amnsementt 
One apeeiea diqrfaja a ^rit of eannibaliam toward each 
mber, wbidi erideneea that there are sara^ anomaliea 
wnoor inaeeta, aa amon^ the uneirilized trribea of raaiw 
Idnd? That they examine oUeeta, and mart firom place 
to plaee, to explore and to aeek for what they want, and 
loake tBorements of their proboscia to aaeertain what ia it, 
pad 10 imbibe what auita them, we aee by all the fliea whidi 
come upon ua and about us, abd in erery winged or csawW 

^ wbaa be eune 10 unmKmtfmA tha loud bamne too mnchftrUf 
aMIkjr 10 mi k fmOmt. itaree or fbor eame ImmediotoW bBhind. pariMt 
it «0 10 wvol fioomC tod then left hhn. The ena he pulled wm 
■aiillta, aad «■ he draw it between two things It etuck there. After 
afforal fimhleei eflbra^ he weu behind, polled it bock, and tnroed H 
r^amd." hap. Mag. Na 187, p. 637. lire but fact ie emnewhat Uko 
fihat I have noUced In note n. ad3. .... Plmareh mentioM of anu^ 
that iboae which have no buidmi^ make way tat thoee who are hMka 
WhhihenL 

* Ho fMiad tho aate teiting on oome treacle in hie doaet. Ho Aoak 
dMrooai,and loepeDdcdtheimbyaetring from iheeeiUns. One apt 
bad hmeqed to lemain, and, after eating iie IIIL found ha way op the 
•urinf with eome difficulty, crawled on it to the ceUii^f, and thence akiqff 



the wall to in neat. In leee than half an hour a neat company of 
aiUUed 001 of their hole to the celllog, and crept along the amng Into the 

B, Thie waa done by othen^ tUI the treacle wae all coneumed ; ono 
y nuintac up the airing from the eweet, while another paraed dowo 
10 it. The Doctor IniiBrred that the lint am had communicated to Its 
iho new poeltkn of their dellca^, and directed them to the 



Mir aece artble nad to It. Kalm'e Trarehs i, p. 239. Kir. 0p. GB6. 

f To make two male crickeie flght, the Cblneie ^ace them ia aa 
earthen bowL about alz or eicht inchee in diameter. The owner of each 
ticUee hfai crfcbBi with a leather, which makea them luth run round tho 
bowl difemit way& fiequenUy meeting and jueUIng oSe another aa they 
pMi. After eeTeralmeetings in thia way, they at length become exM- 



Dirated^Md ^t^^th crMt Aurr, umil the? literaUytear each ojher 
umb ftom limb. Dqbell'e Tmvela in Kameclvttka. The ■» ym people 



torhaia oualla Into a duel combat 

IMr J. Imith montioDi that a male and female mantia were put to- 
ftlhtf in a glam reenL After a while, the female, who wae largeat, de- 

vouxed her companion. *" '^-" « .. .. .» 

ftomwfgB, Inai 

▼our each other. ^ _^ ^,. 

oaeh community devouied the reet.' Raeercomparee't&iir'bnttta^ tlutt 
iLSa^JSSS^SiL^J^ «*^ •^.«" with the edge of their for^dawi 
VMomonirMifatoee; uidaomethne%ataittoke,oiiecloairwilieothir 
taaaail^oviaimltfhMullhmiittiehMt. Btair?p.4a ^""'^^ 



' companion. Tour to Continent RcMel hatched eereraL 

Inalargeglaai, Ae they grow, they began to attack and de- 
other. Though dirided into dU&rem parcel the etrongeet In 
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iaM inMet dial we may ehoote to obaenre.* They aro att 
asbiaay with their head, mouth, ita trunk, or their antemiM, 
on every thinf which they reacn, as a dog ia with hia nose ; 
^ymininj^ what thcv crawl over, and making perceptiona 
«f it, and judging wnether they ahall make it a part or their 
pleatorea, uae or nutlltion, for these aeem to be the objeeta 
of their movements— of their exploring IVuctionB. 

But the insect mind peculiarly displays itsell^ in some 
tribes, in the habitations which they buud for themselves, 
and in those which they prepare for their youne. " The 
nests of birds, wonderful as they are, yet are eclipsed bv 
the strootures formed by many insects. The regular vif- 
Ugea of the beaver, by far the most sagacioua architect 
among quadrupeds, must yield the palm to a wasp's nest't 
My restricting space will not allow me to illustrate tbese 
positions by a detail of the phenomena on which they are 
loonded. I can only refer you to the testimonial illustra- 
tioos of them. You will find these in the descriptions of 
the carpenter bee excavatine in dry earth a sufficient area 
lor her purpose *, then builotng as many apartments on it 
aa she will lay eggs, and putting in each an adequate store 
of pollen«nd honey for the young one when it emerges \t 
in ue mason bee, who builds her maternal mansions of the 
sand, which she elues firom her own fluids into an artificial 

a and who Sao deposits due provision for her future 
before she closes up their cells ;9 — in the other spe- 
cies, who build their parental homes of flowers^ as some do 
of leaves ill in the curious architecture of the maaon 
wasp ;T— and in the atill more dexterous ones of the varioua 
lepiSopteroua tine«.^* Phenomena very much reaembling 
•rehitectural and building mind in the human race, appear 
in their actions and constructions. Nor are the spider gal- 
leriea, with openings like doors, made to be aa moveable aa 
any upon hinges, less ingenioos.tt All these things flir- 
atsh elasidations of the deduction, that their prineiple of life 

* "If aklT« bermiBVcd oatof iu onllnsiy pMritloq, the flm dar aAer 
AU lemoTml Um beet do noi fly to a dtataaeo, without having TWiod all 
tte naishbouring oMecta" Huber, Kech. ]l 100. Kir. Bp- SL p. B87. 

aoQiaiM A Taluablo " Oalendar, •zhibitina the time of appearanee and 
HSuSm or Mar S»000 epetdei of BritU Ineeda;* ^^-441 b le 
SnuSed under the nwialM; >nd d to i i^l Aee miamalj whew each way 

|Klit.8p.l,pi48|l ! 5% J'P' *• ^ *"• 

^'ih.tfM«^ ttii».4n 



370 SACBSD RIVTOST OF THB WOSLD 



bM gracnlities of pcfcratioiii oompsritoiii thought, reip 
•oning, judfrment and Tolition, so like our own, as to be 
distinguwhutle only by the difference between their very 
eireuroscribineliinitation — and our, as yet, unbounded im- 
proTability. xhis difference ia indeed immense, for Dr. 
Virey is nwly right when he affirms that *'they are in- 
capable of instruction, and can superadd no acquired habits 
to those which are instinctire and inbred.''* This is 
almost the exact truth ; but it must be qualified in these 
respects, that some can be tamed in a small deme, and 
taught or led to the acquisition of a few new hwits ; but 
the general position is generally true. 

It is in the habits of those insects which live in societies, 
that we perceive the most extraordinary demonstrations of 
even intelligent intellect; for what other terms can we 
jusdy apply to that facvdty within them, which leads or 
enames them to form politioad communities, with establish- 
ed eovemments, sovereignties, social ranks, and appropri- 
ated occupations ; and also producing regulations or exacted 
habits of conduct resembling those enforced by human laws 
and polities. What seemed poetry in Virgil as to the bees, 
has been found to be only a part of the truth, as to their 
associations. The diminutive ants are still more extraordi- 
nary. The wasps display kindred minds and habit8.t It 
is not possible to read of the wars and duels of the ants, or 
of the bees — to find them assemble in armies, make evolu- 
tions, and fight pitched battles — and to deny them a simi- 
larity of mmd with those of their superiors, who have 
soldiers, tactics, and wars.t That ants have slaves ; and 
make expeditions to capture other ants, to reduce them to 
servitude ;f that they should keep smaller insects, the 

• N. Diet d'Hwt Nat— Kirby, v. 4, p, 81. Mr. Rennia atao saj^ 
"social insects, as soon as they arrive at maturity, are invariably eii> 
dowed with the same powers; unimprovable also, so far as we are 
aware, by any mode of management or of instruction." Insea Miscol- 
lanies. p. 293. 

t The several works of M. Huber on the ants and beea^ contain the 
fuDest and most authentic accoimts of the nature, actions and haMts 
of these insects. The ffovemment of the ants may be also seen in ths 
Insect Miscellanies^ 297--306 ; and that of the wasps and bees^ in p. 
306 — 321. 

t On the wars of the bees and wasps, see Insect MiscelL p. 322—631. 
. . . Kirby and Spence also state the banles of the heea. v. 2, p. 206—7. . . . 
Of the anti^ " M. P. Huber is the only modem auttunr thai appears to 
haTe been a witness to their combats." Kirby, v. 2L p. 7L BIr. Jteniutt 
hM noticed them in his Insea MiscelL 331— 341. 

t IiMect BfiscelL 341-36C. Messrs. Kirby and Spence descrftwUMSs 
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_._, io flnkrtliat thef nAT milk them, or extract from 
booiee a aaeeharioe fluia for their own noorishment, 
aa we lake the milk from eowa ;* and that tbef aboold keep 
aaaianhlarri of theae, aa their aefiarate and priyaie proper* 
tfjt anch aetaona and habita are too like our own. not to 
baeonaidered aa thoae of reaaoning mind," not very oiaaimip 
lar lo that whieh we poaaeaa. All ipeeiea of the ante, petty 
aa thejr are in aixe and appearance, uerfo i m actiona, poa* 
aaw and praaerre inatitotiooa, and diaplay facoltiea and 
fffftt^'*'^; which aeem on the whole not to be infisrior to 
thoae of may of the animal orders; indeed, to be aoperior 
to what ia known, per haoa, of any. One kind of these are 
peculiarly uaefol to mankind, in eonanming that dead anl- 
aal and TCfetable matter which, in warmer climatea, wonht 
become a peatilential putridity .1 



•gsiMidiiMiy ineidms, t. 9; n. 7&--81 . . . *<TbgrwiniaiiifltinMitmvel 

IfO naees lo fttudk a negro coknjr." p. 81 The dar««re well wed* 

** ■etofi m eniireijr drDeoilem m Uiam matun are upon their daret fat 
mil— ry, eoouoft and enjoymenl of their life.* can acarceljr ba 
diocnatihem«rithrifoiirorunkindne«. Bo far fmn ihii^ il is 
.M froa Um pneedinc detaiii^ that Ummt mher look op lo than, sad 
■n In aooM decree under their oottnil." Kiii). Bp. 2. p. 86. 

* Kitby, p, 97. It la oo thla praeeei, that UaomuL who has alio 
MMd a, aays **tha ani Mcendi the tree that it maf mitk Ha eowi^ tha 
MfcidM^BOtkUlihcm." Bj«.NaL9eS2,a....Tim.UaiL 
't "Anla iMke a properly of theee eowi^ for which the/ eoniend with 

Ki I ■mil nil, and tiee erery means to keep them to themselree.** 
>r, p. 80. . . »The greate* eow-keeper of all the anjn to the yellow 
a« of OoohL r Flavm. Thia apeelea, wfakh la not fiNid of roaming 
5mb hmm, unaally eoUeetain iia neei a laige herd of a kind of apbH 
ttetdertvaeiiantttrimeatfromtherooiBof gravandodMrplaiMa, Theas 
k VBMpofV fran the neiffabourtog roots : and thin, wtthoot going ool, 
bhJahmrsathsadaeopioasoiippiyoffbod. These maiurea riiare 
tai ewosid eolickiids squsfiy wahHa own ofbpring." Klfbr, 89. 

I The termitei^ or white ante, are pecaliaily aeUre and serrieeatals 
to aito nepasL **Ifor is there sny aet of ineects whoae econony is 
■ore peffed. They extol logether in kingdooM^ and build citiea which 
aa asraMly PopakMM. Mr. Smeathman hm deocribed the beUkoaus 

SAiHca. They baiki a eow rounled at top^ four feet Ugh, and of nret 

cum^ TIw walto are of ctoy, and eo «mog ae to bear the weight or 

Aa hiTtiar f**— »■ TtaMe contain a vaat number of eompartmenlit 

TiMt in Ihs csoire always hoUe the king and qoMn^olhen an te her 

SiwMtoniT #bo sre ocsreely fewer than 100,(nO. They extot in tha 

Smsm or fcnw of tobooren and aoldien. When their citiee an broken 

MeA,disaaldien muchota with impecnoeity. and •Uf^^^^Tj^^^ 

dmamm$ hi their way. Wherrrer they euike they drew Mood, and 

fraqaaady be« off the bare-togged negroes. As aooo aa tha Mwlua 

it wichdnwn, the' lahoaran tosoe forth in prodigKraanurabor^ and my 

Mdi^areS a aaw wall" rha Traas. r. 71| p. 139. • * • Thoaaa Bl«, 
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The phenomena of the ent tribe deeerre the etody of te 
metaphysician, for displajring the possesaion and ezartion 
of one of the most active and powerful forma of animal 
mind, in one of the smallest species of a visible body. 
They furnish another illustration of the great fact, that the 
living, sentient, and intellectual principle of animated nar 
tuie, la essentially distinct fW>m all material figure, sub- 
stance, and size, and independent of them. Matter is the 
external investiture of mind, but can never rightfully claim 
an identity with it The force of matter depends on den* 
sity, magnitude, and impulse ; on accumulation of partidei, 
and external movement But mind has its energy within 
itselfl and is alike independent of configuration, bulk, or 
substance. It uses matter as its servant, but never originates 
from it ItB source is far more exalted and celestiaL 

The muscular powers of insects are still more superior 
to those of Uie greatest animals, than their comparative 
minds. Some amusing representations have been ^ven of 
this difference/* They have also another peculiarity, un- 
equalled, and not possessed by any bird or quadrup^. 
Tney can reproduce the limbs they may lose.t Their dif- 
Visibility is also extraordinary, and in some species rivals 
that of plants. Hence, they may occasionally appear in 
the most distant countries, where before they were 

* Unnaeus remarks, that if an elephant \vere as strong in proportion 
as a stag beetle, he would be able to tear up rocks and to lerel moun* 
tains. . . . ▲ cock-chafer is for its size, six times as strong as a horss, 
Kiib/, 4. p. 190. . . . The flea and locust jump 900 times their own lengthy 
as ii a man should leap tliree times as high as St. Paul's. NaL Hist. 
Insects, 1. p. zrii. . . . The cuckoo-spit fn»-b<^per will sometimes Uxp 
two or throe yards, which is more than 260 times its own length, as if a 
man should Tault at once a quarter of a mile. Insect. Transf. ▼. 6, p. 
179. . . . Mouflet relates, that an English mechanic named Brack, msae 
• golden chain as long as a finger, with a lock and key, which was 

dragged by a flea. MoufT. Theat. Ins. 275 Latreille mentions a lies 

of a moderate size dragging a silyer cannon on wheels, that was 94 
times its own weight, which being charged with powder was fired, with- 
out the flea seemmg alarmed, is. Diet. Hist, mu v. 98L p. 949. . . . 
Kirby, 4. p. 188. 

t M. Henneker found at FunchalL that die paws of the house spider 
were soon reproduced, especially in not weather. So the antetmas of the 
clopeeta, the wood louse ; so in the aquatic salamander, aa the daws and 
nippere of the cruataceous kind. He saw the blatter and reduves regain 
thetr paws and antennee after amputation, especially their nymphea. So 
crickets and grasshoppers their forficules. Bull. Un. 1830, ▼. 4, p. 16& 
. . . . Sir Joseph Banks had verified the fact as to spiders before. M. 
nmouelle quotes his account of it. Having lost five legfe^ the animal, on 
uwnging its skin, reproduced them; but Uiey did not attain the sisB of 
we old one& Sam. Ent. Comp. 120. 
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tmknown.^ Such is their ritali^ that they can alto liye 
in the heat and confinement of ne human 8tomach.t As 
•ome fish and squirrels can fiy, so there is a species of 

* Thb Isrra of some iiwectB float in the air, and are waAed bj tlie windL 
la Oetober 1827, near Moscow, snow fei>in a n-W. wind j and with it a 
eooaiderabie quantity of blaclciah larva Telout^a. M. Kaneir fathered 
aeveraL In a Teaeel of mow they lired some time : and in cold water } 

but thoae, put in a warm place, aoon perished Mr. Fisher thinks that 

they are taken up from the earth in nolent winds. . . . Others of this kind 
fen near Zwrrigorod, and in the winter of 1826 at Archanglsky ; otben 
oo a moaniain near Moscow. 

A aimitaur phenomenon was remarked in Noremlwr 1672, and in 1746^ 
In Hungary. In 1749, " The ice of a lake near SiBdermanland was 
eovered with a great quantity of the same laryn, which had been brought 
fmm the fbreaisof WestermanlamL where the wind had torn up several 

traea." Bull Vn. 1829, v. & p. 310. Bo Dr. Hempush, aaiAng from 

Trieste down the Adriatic, found their ship covered with insects brought 
hf the wind. Bull. Univ. 1830. p. 63. 

The oecariooal though rare appearances of locusts^ diow ns to vdiat 
esttnt inanrfs may travel with the wind. Twelve years ago, 1 caugluona 
■t lE^iaom. This was a stragf(ler. But the entrance into ueland. in 1688^ 
of a species of beetle, searabfeus melotontha, described by Dr. Molyneuz^ 
I a ridtukm of resembling devouren almost as f<xiniaable, from soma 
Dt shorn. . . . . " Vast swarms were brought into Oalway by a »outh- 
wind during the dav. They hung in ctusten from toe boughs of 
i; but about sunset thev took wing, and darkened the air with their 
nomben. It was difficult to make one's way through them, for 
ihsy rtashnd themselvas against the face, and occasi<NMd ooosiderabla 
pun. They fed upon the leaves of ttpes; and the noise they made In 
eating was like the sawing of timber. For two or three mues round» 
ofvery tree was stripped of its leaves, like the depth of winter. Hmoka 
was found to be a preaervative. The burning of heath and ferns kept or 
drove ihem out of gardens. Towards autumn they entirely diaappeand, 
pntably lodging under ground In a dormant state, for, next season, inv 
ABMB quantities of them were found in some iriacMk in holes under 
fimuNL Their eggs became white caterpiUan, wnich fed upon the rooia 
«r ilM com, and dotroyed the future harvest. Ckild weather destroved 
fiumbymiUion*.** Philos. Trans, v. 19, p. 71. Thorns. Hist. Roy. Boe. 

t Dr. ncknsll details the ease of a girl in France, who emitted the 
larva of beetles, the blaos mortisaga : and twelve davs after a green 
Inonri. with wing^ that flew away she continued to oiseharge others. 
Bome were an iiicn and a Iwlf lone, very vigorous, and lived a month in 
a box. He rsefccMMd 400 of what m saw. Heven of them were the tene* 
brts moliter, or meal-worm. The eomplolm continued for some time. 
Be tlilnla> above 1,300 larva came away in all ; and of these 60 were 
winged insects ; so that they changed, matured, and bred in her stomach. 
The cause was, that by an old woman's advice, she had drank water 
aotureted with the earth of two catliolic priete' grevfs. The Man live 
In chufchyards. .... Dr. Oosponl mentions, in the epidemy in 1826k a 
nan who emitted three caterpiUan. Another, a ccmntrymaiL voided a 
yellow aterplllor, and asked if it couU come from some apples he bad 
oaten. In another cmb one was shown to Boflbo, that was brownish. 



with alxtson taffs ; it refussd leaves^ and would only eat meat rsctndy 
BuU. Un. 1830. v. 11, p. 81^^ I& 



■MMi whiA httfe dM power of floalai^ or 
Bat erMtioii it full of oaalofiat, pmaimg lo one fencral 
origmaior, and Unkiiif all flenlMitt things into ooe gnat 
futtily of relatfid leUow-<reatni«a. 

* Ob dM M« ■pUtf, smT Bob. Un. 1830L w. 8,9, Z4S,6,»..,A 

■PtiM nim umamirm to the afar by Owirjoimwr wnmda. Ok. 18291 

Tt, o. 133,4. flee ataotlM "NatunI IfiK.oTIiMBeie'' tatheftanil/ 

Ubntf, Na Vm. The tfciual tnitb ^ pvteK i>mi wUA 

UMwenboeek obMiTed; "the anlmel hee the powir ordeitin^ ooi t 



▼err kmff dined, not attached to, any thing; ijf hmum of which H to 
weAed aboat Ui the air, where It often remalne a coneldetabie tiae.'' 
ThoneoD^ HtoL B. floe. ^ 91, fitm FhlL TMne. ▼. 9S^ p. 897« 
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LETTER XYIIL 

Ontkg fofMrtmaint ^animaU found in the rcdu and strata of 
CMMrM.— L TTwM m the $tctmdary ttrata of the marine elasoeo, 
-41 The land muidrupede of the tertiary bede.— Nothing incon* 
oistoni with the MooaUcoomogony. 

anr dbab aoN, 

Tub olbcr topics which remain to eonmlete my objeeto 
in thcM letter* will not allow me to detail to you all the 
laou Chat ought to be known and considered with respect 
to the Ibssil remains of animals which the rocks and strata 
of oar earth contain, and which human labour or curiosity 
has disclosed, in ^modern times, to our view. To do Aiu 
instice to the subject, the rifht theory of our geology oocfat 
to be firit well settled But the diYersilies of opinion 
trhieh still prerail, show that this is impossible at present 
We know enough ibr insenioos speculation, and also for 
h e si ta t ion and doubt; ana we are from time to tame aoqair> 
uur more elucidating knowledge, which is leading the in- 
telligent inquirers, who are pursuing this interestmg sub- 
ject, to better reasoning, and to more just conclusions. 
But we seem to have amved at that point in which further 
diaeoveries from our mineralogical mvestigations become 
fteceasary, before any true system can be established as to 
the formation of our globe. Scientific men have traced 
Its eonstitnent substances to sixty or more simpler bodieS| 
Which at p r e sen t rank as elements, because tney are not 
yet Airther decomposable ; and these i4)pear to MTe con* 
stituted our primordial rocks. But there are abundant rea- 
•ons for surmising that they are not the primitire elements 
of material nature; and therefore until they can be resolved 
Into the particles or substances which are so, we shall not 
attain those perceptions of the original composition of our 
multifohous earth, which will present the deciding and 
Milisfoetory truth. We must know what silica, alumina| 
magnesia, lime, carbon, iron, and the other metals ana 
primitive componenti of the minerals intrinsically are^ 
before we can accurately discern the process of the sue* 
cession, the causations, the agencies, the laws, and tha 
principlea, on which the primary ana secondary masses 
wan oriipianUy fonned. The amnigition of this ibrthef 
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infoffOMtuMi would have been thooglit impossiUe in ihe lafll 
eentury. But human sagacitjr am industry are now ex-> 
ploring what is unknown, so perse veringljr, and so success^ 
mlly, that every month may bring tis the information, that 
some dilifent analyst, in some country or other, may be 
drawing nrom nature those great secrets of het pfiitioraial 
chemistry, which have hitherto been impervious and inae^ 
cessible. In this state of unsatisfactory ignorance and 
uncertainty, it will be sufficient to notice the organic 
remains which have been disclosed, with a few orief 
remarks on the subterraneous structure which contains 
them. 

The ground we tread upon, and from which vegetatioji 
now springs, is not the primitive surface of the ewth. It 
is the upper part of the last series of strata which have 
been deposited upon and around it, and which is now most 
commonly denominated the tertiary formations. By 
this term, the series of subterraneous beds, down to the 
chalk rocks, are named and known ; and they are mani- 
fesdy more recent than the masses below them.* These 
are considered b)^ many, and, I think, justly, to have been 
formed at the period of the deluge, from the fragments and 
ruins of the earth's previous surface, amid the concussions 
and perturbations or that general catastrophe.t But, how- 
ever this be, these tertiary beds are clearly distinguishable 
from the more ancient, and are treated of as a class by 
themselves, different from what jireceded them in position, 
appearance, fossils, and composition.) 

oelow these occur another great series of various rocks, 
of a stratified and sedimentary nature, which have been 
called transition, or intermediary, and upper and lower 
■eccmdary.S But to all these, the general term, secondary^ 

* Conrb. GeoL Introd. ▼— rii. M. de SeireB Geogn. p. xcIL 

t M. DofretRioy calls the beds that have been depoaited on the ezto^ 
■ive chalk formation "Terrains Tertianes." BulL Uii. 1831. Na 4, p 38^ 
. . . . " We find a mantle, as it were, of earth and sand indiftrently cover- 
luff all the solid strata, and eridentiy derived from some oonyulsion 
which has lacerated and partially broken up those strata, inasmuch as 
its materials are, demonstratively, fragments of the subjacent rocka^ 
Rmnded by attrition." " Hence they must be aaAgned to the last violent 
and general catastrophe which the earth's surnoe has undergone." 
Mi. Cbnyt>eare, therefore, calls them diluviaL Out. OwA. p. 4. 

T M. Sfarcel de Serres' " Geognoeie des Terrains Tertianea^" 1829^ is 
devoted to this clasB of the earth's strata, and to their animal foasils. 

f " Transition or intermediate rocks, cover those of the primary cfant 
sad are disti npil B he d as tho towst rocto, ia which Uw fomal waiMiif 
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u maiUiif one great ondine of chronological distinction, 
from botti the earii«r and the later, and u emlnaeiiig the 
wbide •cries, seemH to be very fitly applicable* Thig 
leaves that of primary, or primordial, far those cTysIatline 
and other masses which are found twnealh them, and on 
which they rest, and beyond which, human knowledge has 
not penetrated. Iliese are the §piini(e, gniess, and mica 
slate rocks, with Iheir subonjinate reBemblaticcsf All 
Ihese are mainly formed of the same materials, in different 
jHpportionB and modificalione; quartz, felspar, and mica, 
with some occasional additions of a few other particles; 
and they are found in all regions of the globe, and of the , 
same composition .t 

In these primordial rocks no organic remains have been 
seen; and from this circumstance it is reasonably and 
generally concluded that they were formed before animal or 
vegetable life began. It is in the secondary rocks, ihoss 
that were deposiud or composed afUr the primary ones 
were consolidated, and before the tertiary strata accrued, 
that fossil eiuviffi have occurred. 

The HEcoNinKT formations consist of new rocks, formed 
from die fragmenlary ruins or disintegration of the pri- 
mordial ones, or from new compounds of their constituent 
BUbsUneea, with die addition of various successions of 
ethers of the calcareous or limeslotie ciaases. The most 
ancient of these are the argillaceous schist or clay slates, 
from which our various kinds of slates ere derived; the 
conglomerates, grey wacke, and old red sandstone, the 
caii>oai&rous or mountain limestone, the coal measures, 

anlmale or regclsbles tie (bund." Babewell GhiI. p. 1S4 In ihem 

^fi anJ moujilain liinesloiH. Hie upper 

...p „.. magneeLin limeBloofl; red sandslone: 

i; c1b7 and chatk mcla (p. 23C;) lumlng Ihe ccei 
- -inaiiiiiry." 148. 




ihe jraniloirt mrape »11 Ihe «nh 1b covered." A]. Dwogn. 
. "(Sologi>BTia.e oboBr-ed, *at n^ounliuii raa»|.-B.\l-,jhjj 

ir, Id mnlle; of mica, quini, anJgBnw, in m""" "'"" "" 
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aad their TefstaUe remaitti, wlueli we have aolaeed in • 
preceding letter. The eiibeeqnent roelai abore theie, ef 
' the new red laaditone, the magnfieii limeeloiie and nd 
marl, with the caleareooe bede of liae end ooiiiea, mm 
eand and green eand, follow. Above all theee the chalk 
wiMect lie, that terminate the icriee to which the appeilft- 
tioo of eecondary hae been oonrenienlly appropriated.* 

After theee a new etate and order of thincs bMia in the 
tertiarv rocks and strata^ which are above the cbelk bede^ 
and whichj in a eucceaeion and intermixture of day, sandy 
marl and luneslone strata, ascend up to our present inhfr' 
bited surface. I will not enter into any deUul on thesBy 
nor on their predecessors. It will be sufficient to have 
enumerated the whole in this general notice, in order to 
enable you to understand more satas&etorily to yourself 
the position and history of the fossil remaina, which Uuj 
have preserved, and now disclosed to our knowledge, of 
some of the former animals of the more ancient period ol 
our earth. 

All the animal remains found in any partof the secondary 
rocks and strata, are of theee who inhabited the primeval 
waters. The great bulk of them are of the testaceous and 
soophyte orders, with a few fish. Several of theee are 
species which have now ceased to exist: but they are so 
analogous to the genera which still inhabit our seas, thai 
they msplay no remarkable differences from them. These 
occur fint m the day slate, and abound principally in the 
mountain or carboniferous limestone. But in the lias of 
England, remains of the amphibious genera have been die* 
covered, which have no similitude in any speciee that now 
appear, and which are really extraordinary, both in their 
size and figure.t 

* To thia weond elaw ofrocki^ the Talaable volume of Mr. Co nyb e s w 

and Mr. PhtlinL \n their "OuUinea of Geoloer," i» devoied. Hm 

11th, 12Ui, and I9th chapton of Mr. BekewelPe eeneible work eln trart 
upon them. The jplatee to hie work are pleaeing and niMactorr iDai> 
tnukNM. .... Dr. tire's Second Book of hie Geology adds nrach import* 
am Information ; and mueh aeceaelon of matter and thoof he win b4 
found on the aame subject in several chapten of Dr. M<CuIk>ch'8 Geolo* 

Sr; and in the "Periode Satumienne ou Antedilavienne" of M. Al 
rongniart's Tableau. Paris^ 1829. ... I only r^ret his new nomenda* 
^re, as it is not likely to he genenlly adopted ; and therelbra perpleiM 
Hm studv of the science by a disadvantageous quantity of exocie term% 
which do not seem to he either necessary or beneficial. 

t On the foosils found in England in these lecondary stnta, Mr. fUmr- 
«>WBschaptei» are the most original and aatteftcioiy. iSsdeiMelt 
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Uie fint has no organic remains,^ and the lattflr 
TheM are succeeded by the hig^her liaa beds ; and hue 
extraordinaiy animals baye in our own days fini come to 
li^t 

The lias formation in England stretches across fiom the 
coasts of the German Ocean, in Yorkshire, to those of the 
Channel in Dorsetshire.t . It consists of thick arnUaceons 
deposits constituting the base on which the who4e oolitic 
series re()oses. The upper portion of the lias, neariy two- 
thirds of its total depth, comprises beds of a deep Uue mail, 
containing only a few irregular and rubbly limestone beds. 
In the lower part, the limestone beds increase in frequencr, 
and assume the peculiar aspect which characterizes tne 
lias.l Its organic remains afford a greater number of rep* 
tebral animals than any other lower formation. Among 
these are the relics of two very remarkable extinct goieraof 
oviparous quadrupeds of the lizard classes, but differing 
essentially m structure firom any that are now known to 
exist H These have been named the ichthyosaurus and the 
pIesio8ann]s.ir 

The first of these, the fish lizard, was first desoribed by 
Sir Eyerard Home, in 1814 *,** but more remains bein^ found 
in the succeedinfi; years, he enlarged his account, whic|i hai| 
been completed by the additions of M. La Beche, Mr. Go* 
nybearCj and Dr. Buckland.f t with the assisting remaiks of 
M. Cuyier. This animal nas scarcely yet occurred in the 
continental rocks, but is peculiarly abundant in England.lf 
Its head resembled the lizard tribe, but extended into a long 

* Philips and Convb. p. 282 

t " Theae are rarely met with in the limeatone." The i inp p w ionsof 
a flah, an encrinite, alcvonite^ and some biTalres and entrochL era 
noticed. lb. D. 306. 

t Conyb. l27D. f lb. 281. I lb. 266. 

V Of these, Culver remarks that " it ia in England especially that Aaif 
remains appear to be abundant : and it is to the seal of the l^lidt 
geoioffists that our knowledge of them is due." Ure, p. 227. 

** In Philosophical Transactions for 1814: and ailerwaida in 18161 
1818, 1819L and 1820. 

ft See the Memoir of Mr. Conybeare and M. La Beche, in Geolos; 
Tirana for 1821. 

U " Its remains are deposited, from the new red sandstone up to tfaa 
green sand immedititely below the chalk. Hence it belCNOgs to almost 
*^i7 epochs of the secondary formation. But it is especiatlT the ttM| 
uiat bluish gray, marly and pyritous muble, which seems to na?«bosa 
Its sepulchre." Dr. Ure, p. 231. ,. . Very lately there has been disoOTMsd 
a skeleton, almost enUre, at Boll, In Wirtembwtg. lb. 232. 
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pmntod muzzle, anned with numerous conical teeth, with 
A taiL* Its length varied from three to nine feett 

The pksiosaurus we owe entirely to the sagacity of Mr. 
Ccmybeare. From several bones which he cuscovered, he 
inferred the existence of another animal, different from the 
receding, and sketched its probable shape, in 1831. t 
\rhiee years afterwards. Miss Anning^ found a skeleton of 
it, almost complete, that was lying on its belly, nine feet six 
inches long, having a neck that must have been longer than 
the swan's.! Some bones and palates of the turtle, fish of 
lieveral species, a few Crustacea, and several testaceous 
lOQolluscaB, have been met with in the lias beds.ti 

The oolitic series of rocks which occur above the lias and 
below the chalk, contain a more varied series of remains 
than any of the former ; land animals, birds, insects, am- 
phibia, fishes, shells, and vegetables.ir Of these the most 
novel and curious is the megalo-saurus. It was an immense 
animal, for its remains imply that it was forty feet lone 
and twelve high. 1*hey were discovered by Df. Bucklana 
in the calcareous slate of Stonefield. Its lower jaw, vertebras 
and extremities, are preserved in the Oxford collection.** 
Crocodiles, tortoises and gigantic lizards, have been found 
in the calcareous strata of &e Continent In one at Maes- 
Iricht, that named the mosa-saurus, was a lizard larger than 
fi. crocodile.tt Among the secondary strata of Sussex have 

* Conybeare, p. 266. "Two ejee of enormooB magnitude must hav* 
j;iTen its head an extraordinair aspect and have facilitated its vision 
]3iiring the night It naturally breathed air. and not water, like flahM. 
Hence it was often obliged to come to the surface. Its short, flat undivided 
^mbs allowed it merely to swim." Ure, p. 235. , , ,, , 

t M. Cuvier's smallest siceleton was three feet and a half lon^ of 
JWhich the head and tail were each one fool, leaving one foot and a half 
far the body. His great one's head was two feet and a half long, and 
therefore must have been nine feet altogether. Miss Anning's was five 
feet long. She is Baid to have discovered another, twenty feet in length. 
Crc,p.236. _ ^ „ 

} See his Memoir conjointly with La Beche, in Geol. Trans, v. B. He 
juuned H plesioeaurus, or "akin to liaanils," because he thought it mora 
likB them than the ichthyosaurus. , . ,. _ , ... 

S " A true serpent neck, on a trunk, whose proportions differed Iittte 
iwai those of an oidinary quadruped." Ure, 241. .... It had 35 cemcri 
yertebrw, and 6 with the dorsal ribs ; 21 in the back and loins, and 26 in 
Jibe tail and 2 sacraL making 90 in the whole. Mr. Conybeare thinks it 
may hare swam on the sur&ce of the water, arching back its kmg ne^ 
like the swan, and darting it down at the fish that came within its reach. 

I Conyb. Qeol. 267. it. lb. 206. 

•• Conyb. 908. Uw, 219, 20. Cuyiei, OBsem. Few. y. ^ p. 9M. 
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been also found the teeth and bones of an herbirorons rep^e, 
which baa receiTed the name of the iguanodon.* 

The green sand abounds with organic remains, distin- 
guished for their mass and beanty, but of none of the higher 
animals. They are mosUy testacea, but exceedingly nume- 
roas.t The chalk formation comprises several nsh, many 
testaceous moUuscs, and zoophjrtes.t 

Upon, and therefore above, the chalk, the terturt 
ROCKS and strata have been deposited. These consist of 
various beds of sand, clay, marl, and imperfectly consoli- 
dated limestone. In England, they occupy two extensive 
tracts, each circumscribed by hills of the chalk fonnation.§ 
The uppermost beds of this series, being formed by causes 
still in operation, are of very limited extent, and are called 
ALLUVuLtl " Next in order to these, we find a mantle, as 
it were, of sand and gravel, indifferendy covering all the 
solid strata, and evidently derived from some convulsion, 
which has lacerated and partially broken up those strata." 
In these deposits, and almost in tkese alone, the remains of 
numerous land animals are found ; many of them belong- 
ing to extinct species ; and many others, no longer inS- 
genous to the countries where their skeletons are thus dis- 
covered. These are the diluvial strata-'^IT 

The fossil remains of the tertiary differ greatly from 

' Mr. ManteU decnribed it in the Phil. Trans, for 1825^ as found in the 
andstone of TiUgate Forest It is inferred to have been amphibious 
inhabiting rivers or fresh-water lakes : with a horn ; and, reasoning fix)m 
the size of its teeth, to have been 60 feet long. 

t Conyb. Geol. 128-^131. 

t Conyb. 72n-5. « The important family of echinites may be consi- 
dered as characteristic of this formation ; and at least as equaling in 

number all the other shells found in it" lb. 73 There areseveral 

genera of the encrinus zoophyte, p. 74 "The families of the ateyo- 

nlum and sponge, present numerous remains." lb Lamarck thinks 

the sponges to have polypi, like the alcyonia. 

i " The most northerly of the subjacent chalk strata on which the ter- 
ST '^t" S? London Basin; the southerly, the Isle of Wight 

I " They consist in the accumulation of sand and shingle along the 
■ea coast, and particularlv in aestuaries ; in the formation of newluKb 
on the banks or n vers and lakes, by the alluvial depositions they carry 
down, assisted by the growth of aquatic plants ; in the growth and in- 
crease of marsh land ; in the accretion of calcareous tufa, from the 
gposit of springs running through limestone rocfcft, and the like." Coaylx 

ovlr^^^iP\& " '^^ tertiary rocks are :— l Plastic clay, immediately 
*'pper manne formations, crag, and bagshot sand." Ure, p, 29fc - 
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iqieciea. Id the Lohdoh clat beib, no toaph pg M ooenr, 
4X' tliey are ^ery me. Edunites, so eonmian in dM dnlk, 
jBTB here anfrequent; but testaceooa moDiiaae are mmier- 
OI18, and beantiniily presenred. Manj apedes of Uie cnli 
«iid lobster are aeen ; aereralTcrtdindnahjfiiidypreserredl; 
and abo, tnrtlesamd crocodiles.* No marine Ibasila hvn 
been detected in the lower fresh-water fonnacion bed8.t 

It is in the superficial stratmn of mingled sand and graTd, 
which covers aunost every region of the earth, in situations 
be7<Hid the reac^ of river deposits, and to which the name 
of diluvium has been given, to denote the detritus of the 
deluge, that the fossil bones of ancient animals are usually 
^Niiid.t Kindred skeletons, or their parts, have been dis- 
covered also, in great numbers, in the limestone caves of 
this and many ouer countries ; sufmosed to have been the 
dens of antediluvian animals ; the last tenants of which 
were drowned in the universal dduee.§ Many of these 
animals are like those which now subsist But several of 
Ihe fossil elephants, rhinoceroses, bears, and hyenas, ex- 
hibit, both in their individual bones and their mutual adap- 
tation, great differences from their living tyi)es.ll We owe 
Ihe largest portion of our knowledge on this curious sub- 
ject to M. Cuvier. He has determined and classed the 
remains of nearly one hundred quadrupeds, mammiferous 
or oviparous ; of which, seventy species were previously 
miknown to naturalists ; and among these, forty belong to 
new genera.ir His first order is the pachydermata, or, 
thick skinned animals, comprising thirteen pnera of the 
non-ruminant, but hoofed quadrupeds.** Of those which he 
describes, I will only call your attention to the largest and 

* Conyb. p. 28. " Among the oiganic exuyia of the plastic clay bedi^ 
we hare oatreffi, cerithic, turritells, cytherete, cydades, Ac along witQ 
Ihe te«3Ch offish.'' Tire, p. 294. . 

t Ure, p. 906. "Thetr organic remains are, lymneua, planocbia, and 
cycloettiinft; perhaps the lelij;, aofl ^ bivalve naembling thp fresh-watey 
iniiacle." lb. _ ^.^ 

t Ure, p. 499. f Ibid. I Ibid. 

1 tre, PL 6ld. " Of the hundred species, about ope-fourth part are 
STipaxie^as quadbrupeds ; and the rest are ntimmiferous. Among the latter, 
jBiore than one-half belong to non-ruminant animals." lb. 

** There are, the ele^mnt, mastodon, rhinoceros, hippopotamus tapir, 
hog, horse, daman, pecaris, phacocheres, anoplotherium, palffiotheriun^ 
and elasmotherium. Cuvier, Oob. Fosb. v. 4. ... Dr. Ure details the chief 
fiKU as to each of these, from Cuvier, p. 619—643. ... He ados Um 
jophiodoiM^ 648; theniegiitberiain,645; and the fossil bear, 660. 
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mtmt DoveL TIm mastodon, of whieh lie kas ^'^ircwwlifil 
•ix buried species — an aoimal of Ae size and figure of 
the elephant, with proboscis and tusks, yet distinguished 
from it by its teeth.^ Of the gigantic fossil tapirs ibund, 
one species was eighteen feet long and eleven high, which 
equals it to elephants and to the great American maatadotLf 
The LOPBiODONS were a genus akin to the tapirs, by thai 
teetli and size.t For the first knowledge of tne large MC- 
OATHSBiuM we are indebted to the Spaniards, who discov- 
ered its remains in South America. Its skeleton is thirteen 
feet long and nine feet high. Its teeth prove that it 
lived on vegetables ; and its robust feet, Jrmed with sharp 
daws, testify that it was chiefly their roots which it sought 
after. Its maepiiuide and its talons supplied it with abun- 
dant means of defence. It was not swift in running; but 
this was unnecessary, as it had no occasion either to pursue 
or to fly. It has the head and shoulders of a sloth, while 
its limbs and feet exhibit a singular mixture of characters 
belonging to the anteaters, and to the armadillos.! 

The raagaloayx is another large fossil animal of the 
edental family, of whom a few bones only have been found 
in a cavern in Virginia.il Besides these extinct animals, 
there have been found in our diluvial soils fossil bones of 
the hysna, tiger, bear, wolf, fox, weasel, ox, hog,' and 
beaver. These occur with others such as the rabbit, water 
rat, glutton, and birds, in the bone caverns of calcareous 
rocks, and in the fissures of the breccias on the Meditenra* 
nean shores.lT The fossil stag is a species with gigantis 
antlers. The fossil bear was one-third larger than the 
largest of our brown bears. His remains are very numerr 
ous and general. The fossil hyaena was more powerful 
than the present ones.** Some species of the tiger or lion 

* Ure, p. 6B7. . . . M. Cuyier concludes that no bones of the gnat 
mafltodon nave been hitherto found in Europe. They occur moat atan* 
danily in the biacklah marihea on the Ohio. Cuv. Om. Fow. v. 4. . . Uifc 
698. " The mastodon muat have made the same vm of its teeth aa tbs 
hoi|and hippopotamua^ which poaseaa the aame dental chaiucten." Ui^ 

r Ure, p. M3. t lb. 

I Ur& p. 649. " The term nftgatherium. aigniflea a huge wild beaM." 
I M. Cuvier decides it to be difierent from the megaiheriiun. bis 
called ma^lonvz, from the magnitude of ita clawa. 
^ Ure, jp. 560. • 

fJilJ^f; ""cJcUnd'a deacriptlon of the cave of hyasnas ai Kiricdale. vrtU be 
wwnd, like hia other works, very interesting, and fuU of enlaned views 
snd InfoTOMtion. His BiIqui«Wyisn«iservea every ««^^ 
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kind has also left remains, to indicate their existence. The 
OKMlem limestone fonnations are full of cavities and cay- 
ems; and these have been found to abound with fossil 
boaes of these antediluvian animals.* In some few of 
these, human bones occur ; but the era to which their pos- 
sessors oufht to be referred, has not been yet satisfactorily 
sscertainea. Though some are more modern, others seem 
to claim justly an antediluvian antiquity .f 

From this brief review of the fossil remains of the pri'* 
ueva! animals, and from our former chapter on the ancient 
▼ejgetable relics, you will perceive that Uiey both begin 
with the secondary formations of our earth, and therefore 
Were called into existence afler the primordial rocks had 
been placed and consolidated. All the animal exuviie that 
occur before the tertiary beds, are aquatic animals, of one 
sort or other ; and the far largest part are of the testaceous 
and xoophytid order. It is with the tertiary and diluvial 
fragmentary masses and strata that the mammalia or land 
Quadrupeds - appear. This announces that they were 
u>rmed the latest and diffused the least and the most slowly. 
It is quite natural that the sea creatures sliould spread them- 

' Dr. Ure has made a iraluable sTuninary or the chief facta of the bom 
cavvnn, in hia Chaiogr, 567— &92. . . . M. Cuvier haa also diacriminated 
foaail dolphina, and a laaBil lameniine, a geaua reaembling our aeala, and 
Which ia now peculiar to the torrid zone. 

t Hainan bonea have been found in Rereral places. Donali noticed 
liNm io ibe mountains of Dalmatin ; and Conobio, in a calcareous tufa 

Mar Genoa. Bull Univ. 1826. p. 22. M. Boue mw iliein, in 1823, 

behind the lake in Baden ; and C^iuni RassoumovHlci, in liower Austria, 
mixed with quadntpeds fiartly extinct. Count Breum^r aImo found them 
Mar Krema, in Lower Austria. M. Hterberg met with thcin at Kostrltz, 
in flajumjr. Gennar confirmed Uonaii's account of tliow in the Dalma- 
tian breccias. Others have bran seen anioiu; the Caraibe and the inha- 

bitanu of Chili. Bull. Univ. 1H30. p. 29G, 162 At Torquay, pieces 

a( foaairj, stlicaous axes, and other works of art, were fouria in the 



diluviaD oaatfera claj. lb. p. 3H6 In Prance, human bones have 

been a iliort time ago discovered in two caverns in the Department du 
Can] al Poudre and Jouvigiwrque, mixed with mammalia ones. Acad. 
de ffcien. . . • Others, also, at Bize, in a black mud, with those of lost 

aaimata. Bull. tin. L429, p. 237 M. Renaux saw human lionea ia 

ISan, in a (protto oi Juim limoatone, at Dufort. lb. 1H30, p. 30. 

M Heniardi describos them as occurring with thoee of hippopotami and 
others, in a grotto ai Mount Griflnn, near Palermo. Gior. Offic. de Pa* 

IsniKS Ap. \fOO A human skeleton was found tn Travesiin, in 

Aovenne, and a Ibaiil human head in the Travestina of 8c Alian, at 
Uermool, bj Le Cuq. In the same locality, M. ppghoux obasrved bones 
of domestic animals miXMl with pottery, and many fragments of humaa 
booaa. Bull. Un. 1836, p. 407. And see Marcel des Berrea' observations 
on the homsn bones which hs aod M. Tounal discororedi in Bull Ua* 
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•elTes the eariiest and the most uniTeraally. The sea ma* 
roandfl the earth, and for a thne orerflowed its whole surfaee* 

But although the rocks of the earth are disimgnishable 
into the three diyisions of the primordial, the secondary, 
and the tertiary, yet, as there was only one general crea" 
tion oC our g1obe--that, which Moses has recorded — the 
elementary materials of all these three classes must hare 
been in existence at its commencement All the substance 
that forms them may be assumed to hare been in being 
from the time that the creatiye fiat was issued, and that its 
operative agency took place; and in this case, the second' 
ary and the tertianr masses would not be new creations, 
of later epochas ; but only new arrangements, s tru c Ui re s^ 
and depositions from the older matter of the primoidial 
ones, and of the other elements and things oo-existing with 
them ; of which, the chief is recorded to haTe been waters 
This, accoiding to the Hebrew historian, accompanied the 
earth from its commencement, and was in the first stage 
attended by intermingling light, which, in its modifications^ 
is also heat and fire. 

With this general outline, the main facts that hare been 
ascertained seem to correspond. The secondary rodcs artf 
•iUier new compositions from the fragments^ or disintegnn 
tions of some of the granitic and primordial series, or are 
new formations from water and marine animals : or arer 
the products of Vegetable life. The frtu^ture and deoom' 
binations of Uie upper portion of the granitic rocks, and 
the eruption of subterraneous ones or this class, in the 
form of molten or ^d granite^ and of its posterior tra^/ 
will account for the sandstones, slates, and ciajrs, and their 
interspersed or incumbrat trap and basalt From the 
waters of the ocean and on land, and the marine animals 
which were ordered into existence, all the limestone and 
calcareous rocks, of every species, appear to hare originated 

The coal b now unanimously referred to a Tegetable 
parentage j and every season from the birth of creation, 
must have been adding new layers of organic moidd on the 
previous surface, from the natural decay of every year's 
successive reproductions. Thus, the primordial rocks, water, 
Vegetation, and animal existences account for the matter of 
all the secondary rocks. But no one disputes that Ae ter- 
tiary have been formed from the fracture, the ruins, the 
disintegration and decomposition of those which had pre* 
•eded them; and principally of the secondary, wilb addF 
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lional vokanie enqatioiis of the primordial, io many reeioiiB, 
tmd with all the additional mould and matter whicn the 
decaying remains of the vee^etable and animal kingdoms 
hare been erery year steadfly and successiTely addmg to 
the varieg^ated mass. Thus there is no incongruity between 
tlie Mosaic account and these geological focts. 

This Tenerable and invaluable outline of the primordia 
0f our globe beg^ins with a general declaration, that the 
•arth origmated from the creation of Chd* Its first 
UBformed, dark, and void state^ is noticed with the waters 
upon it ; u^ion Which the spirit of Elohim is represented to 
have been in active operation. The results of his agency 
are not detailed, nor is any chronology affixed to this period 
of our terrestrial formation ; nor is any account given of 
die geological constructions that ensued. Our scienoa 
is therefore left at full liberty to investigate and delineatei 
what it may discover to have been the actual process^ by 
which the construction of our planet was acconqilished. -» 

The Mosaic chronology begins with the formation of 
Adam, and with the six preceoing days or periods^ which 
commenced with the production of light What mterval 
occurred between the first creation of tlie material 8ut>> 
stance of our globe, and the mandate for light to descend 
QDon it— 'wheUker months, years, or ages, is not in the 
Slightest degree noticed. Greology may shorten or extend 
its duration, as it may find proper. There is no restriction 
on this part of the subject In this portion of time, or 
eternity, we may place the formation of our elementary 
matter — ^the composition and arrangement of the vast cen- 
tral and interior contents, whatever they may be— and the 
eonstruction, circumambiency, and consolidation of all the 
primordial rocks ; and, indeed, the production to all things 
(0 which light was not essentially necessary. 

After announcing the production of the atmosphere, the 
separation of the seas, and the creation of the vegetable 
and animal kingdoms^ the Mosaic record makes no further 
allusion to the state of the earth, until the catastrophe of the 
deluge. This interval was at least a period of one thousand 
six hundred and fifty-six years} and therefore allows thai 

* As thfl word bars, cresMd, has atn obvious a^ity with bar, a aoog 
Slid probably was derived from it, the pleasing idea of filiation is con- 
nected with creation, in the natural etymology of the term used by thtf 
■acred historian to express it. This is in gratifying unison with th« 
Mpeated intimations at divine revelatian, that the Creator deigos to i 
tfdurhix&Belf as the father o( his earthly cre«cuns» 

H h 
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space of tiine for all the formatioiui between the primoidial 
and the tertiar]^. The violent changes which occoxred at 
the dihiTian ruin, seem to be most connected with the ter- 
tiary geology. Yet even as to this revolution, Moees savs 
no more in express terms than that the fountains of toe 
ereat deep were broken up. All additional matter, as to 
Uie terrestrial alterations at this epocha, can be but infer- 
ences firom the other facts be mentions. Thus the sacred 
historian ^ves the largest latitude for the investigatioos 
and deductions of geoloe:ical science) and presents nothing 
to our view, that is likely to be hostile to the actual truths 
which may ultimately be established, by that union of 
Kenius, Imowledge, correct reasoning, and sound judgment, 
from which the great laws and principles of geoloey will 
be, as those of astronomy have been, so succesafuUy dis- 
covered and determined. We have only to take care not 
to confound difiusion with creation; and therefore to re- 
member that the first production of animals and vegetables 
were in such part or places only as was most fit. It is 
most probable that this was in some suited locality only, 
and that they were left to the appointed laws of their being, 
lo disseminate themselves gradually according to their 
respective natures and qualities. A due recoUection of 
this principle of natural diffusion, according to their res- 
pective powers and dispositions, will preserve your mind 
from many of those extravagant hypotheses and specula-* 
tions which seem to have superseded the nursery and ftiiry 
tales of the contuient, only to resemble and to rival them« 
But I hope that this panorama of creation which I have 
imperfecUy endeavoured to delineate, will preserve your 
mind from the phantasms of philosophy, as well as from 
those of ignorant superstition. Each has its follies and 
its idols, from which the sound judgment will endeavour at 
all times to keep free. To separate the Deity from his 
works, is to surrender our intellect to error and to evil, 
and not less to discomfort Look, then, upon nature as his 
intelligent and benevolent production ; and enlarge your 
mind Jby surveying it in all its richness, erandeur, and 
diversity. This will make your ideas of him more sub- 
lime, and your feelings to him more grateful, affectionate, 
and duteous. To lead you to this happy result, and to 
assist you to arrive at it, has been the mat motive and 
object of this literary correspondence. May it fulfil my 
•m^ and anxious wish ! True felicity will not othef>- 
wise be attained. ' 
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LETTER XIX. 

fStrther conaiderationt on the living principle in plant* and ani- 
male, and if immatenal nature.— Division of existing things 
imio the material and immateriaL—Thtt four great claaaee of Vie 
UMer.-'Ite poeeibte connexion with other eystema. 

We have now Burveyed succintly all the material forms 
in which the liyinff principle appears on earth, except the 
human frame. We have found it to be invested, in the 
«Ufferent kingdoms and individuals of nature, with very 
dissimilar configurations, and displaying such qualities in 
all as these varying structures have enabled or assisted it 
to exhibit Let us bestow a few thouehu on the diversities 
of its appearance, and endeavour, from the phenomena 
which tney disclose, to form, if possible, some notions of its 
real nature, or at least attempt, with cautious and moderated 
lineedomi to suggest a few reasoning upon it We will 
begin by considering it in its connexion with the vegetable 
kincdom. 

Nothing seems more dear to our perception, when we 
allow no previous theory or prepossession to obscure its 
discernment, than the fact already alluded to, that life is 
not the material frame which it animates. From our con- 
sciousness of tjurselves, from our observations of others, and 
from the phenomena which the living principle exhibits in 
•11 the de|)artments of nature we have examined, this grand 
phrsiological truth emerges to our view. I feel itmostsaU 
isiactorily in myself; and the more strongly as my body 
becomes weaker, more infirm and inefficient, while n)y mind 
retains all its faculties, activities and power of operation. 
What is thus true of life, wherever we can adequately dis- 
criminate it, we may consider it to be so in each of its forms 
and abodes where we can less investigate it; and Uierefore 
in plants as well as .in animals, and in these as well as in 
man. Life I would therefore assume to be a principle in 
vegetation distinct from its material substance, and addi- 
tional to it But to live, is to be. Life is being. Vegeta- 
bles, (h>m having it, are therefore living beings: living in 
those peculiar configurations which distinguish their differ- 
ent classes. 

put by a living being, we usually mean a living penoiif 
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•ad wiUa. An TegetaUea \vnng beinga of thia deacrip- 



AU »»*«wl« thai fed, haye a nerroos organization, by 
whidi their sensations occur to them. Plants have a me- 
dolla or pith which ramifies into thdr most important parts, 
and accompanies their most important functions, and which 
aeema U> be essentially operative in their ^prowth and Tigoor. 
But pith is not nervous matter. On this, there can be no 
■ualake; the eye and touchy as well as the chemist's de- 
oon^Kwition, prove their dissimilarity. Pith, therefore, 
eanoot be attended with the same effects to TegetaUes, 
which their nerves occasion to the animal classes. It is 
Ihua manifeal at once that plants cannot possess nervous 
sensitivity. . 

The prmciple of life within human beines, and apparently 
IB moat animals, is attended with the feeling of pain or 
pleasure; with the perception of external objects; and with 
a power of associating, remembering, comparing and judg- 
ing of the sensations and ideas which occur. Were plants 
created to have such sensibilities, or have they acquired 
them since their primitive formation ? The first president 
of the Linnman Sodety, and chief founder of oar botanical 
■eh6ol, was inclined to allow them a sort of conscious sen- 
sitivity.* Dr. Darwin, their elaborate poet and enUiusiastie 
friend, went much further, and gave them not only sensitiv- 
ity, and organs of sense, but also a passion of love, a 
^-ffiniFMm sensorium, dreams, ideas and self-con8ciou8ne88.t 

* To sttch a queation, the amiable flzat president of the limuBaa 
Boeletjr delibentelj aneweri; "le they poawes life, irritability, ani 
moiioD : 9pontoneou9hf directing their cnrgaiM to what ia natural and 
beneflctal to them ; andflooriahiog according to their racceae in mpfij' 
lug their wants ; may not the exercise of iheir yilal ftmctioaebe attMwM 
nmh some shara of sensation, howerer low ; and some consequent- sham 
sf happisesst Howefer this may be, the want of sensation is certainly 
ooltoM proved with nsard to v^etaUes." Imrod. Boc p. 4 

t After stating the tacts on wnich he grounds his dedoctioo^ be 
dselarea, "vegetable life seems to possess an ocgan of sena^ to distfaw 
geish the varladoos of heat ; another for the vanring degrees of moisture ; 
another of light ; anocher of touch ; and probabW anouier, aaaJogous to 
our sense of smelL To these must b6 added the indubitable evidence of 
their psssion of love." 

"And I thiiik we may truly conclude, that they are furnished with a 
common sensorium belonging to each bud ; and that they must oceaston* 
ally repeat these perceptiom^ efther in their dreame or waking hours: 
and conaeouently poasesi ideas oC so many properties of the external 
SS, IB. ^ ^^ ^^"^ existeoce.'* Dsrw. Zoopomis, v. 1, p. 146^ 
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The calmly reasoning Dr. Hartley thought that their sen- 
sations comd not be disproved.* 

We may unhesitatingly answer on this inquiry, that as 
plants have not nervous sensitivity, they cannot have the 
animal feeling of pleasure and pain ; and as they have not 
the animal eye or ear, they cannot have his perceptions 
from what he sees and hears, and therefore not his ideas, 
nor any such intellectual materials as he has for his capa- 
city to act upon. Whatever faculties they may have, they 
cannot have animal sensations, perceptions, ideas, images 
or emotions. 

Yet a living bein^ may be a living personality without 
these. All these arise to the animal and to ourselves, frbm 
our nervous organizations, and principally from those of 
our eyes and ears. But without either of these, the animal 
mind would be what it is, independent of these, and what 
it wa^ before they accrued to it. So the vegetable mind, 
whatever it be, and whether its living prindple deserves 
such a name as mind, or not, must be what it is, though it 
has none of the ideas or sensations of the animal. It will 
subsist with its own original and essential qualities and 
properties, such as they are, and whatever they may be 
found ultimately to be. 

But to have a personality of mind and character, plants 
must have the faculties of self-consciousness, moral sensi- 
tivity, moral perception, and moral volition. They must 
feel that they exist ; they must be sensible of a difference in 
actions, as to tfieir riffhtness or wrongness ; they ftiust be 
able to discern which is either of these ; and they must 
spontaneously direct their will, and by that tlieir conduct, 
according to their feelings or judgment 

All moral beings must have sufficient liberty of agency 
on their moral perceptions and volitions, or they can do no 
moral actions, nor exhibit a moral character; and they must 
be in a society of other beings who will be affected by their 
conduct, or occasion their moral principles to be in applica- 
tion and operation. Plants have not this freedom of action, 
nor this social state. Each is insulated from the other, with- 
out needing or giving any mutual assistance : neither act 
on the other ; and their living principle is in a fixed and rigid 
frame, which it cannot move out of its rooted position. All 
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'If veevtables have sensation, which mav indeed be a speculation 
very foreign to us, Imt is t^bat we cannot disiSrove." Hartley on Man, 
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iU •hoots and flbret aro of the same character. It can fitn 
the air with its leaves, but it is under the strictest coi^o- 
ment of material necessities, and can only be what it is, 
and live as it does ; acting in its interior functions and yaa- 
colarity, but passive and mactive as to every other being in 
nature, except as it exhales its firag^ance, and presents its 
flowers and fruits to all that approach. Thus plants having 
no actions towards others to perform, no duties and no social 
offices, have no moral choice to make, no moral knowledge 
to acquire, and no moral agency to exert Plants therefore 
are not made or meant to be moral beings, and cannot, fiom 
any of their qualities, attain or exhibit a moral character. 
Hence their principle of life has not this species of person- 
ality ; they are not moral persons ; nor can their living 
principle love, dream, feel, or think, as animals do. 

But may not plants have that interior personality which 
arises firom selr-consciousness, though without any other 
intellectuality, and without any communication of the per- 
ception to otners ? They are not more fixed in their local- 
ities than the oyster, nor so denuded of vascular mechan- 
ism as the polype,* nor more apparently insensate than tihe 

* The fresh-water polype, hydra virides, "is a small hunp of trans, 
parent jelly of the size of a pea only, when contracted ; but aooat three* 
qttarteiB oi an inch in its extended state, UJce the finger of a amaO glova 
with a lew ravellings round the edas. It has neither wings nor legs ; nor 
bonea^ nor muscles ; yet it protrudes its tentacula, moves from leaf to 
leaf, and from stone to stone. It quits the daric, and approaches the light 
side of the ressel where it is kept It basks in the sunbeam, enjoys the 
warmth of summer, and becomes torpid in cold weather." 

Some of these may be turned inside out without injury, and seem the 
■ame animal either way. Yet, " it retreats if touched, ami defends itself 
If attacked. It pursues its prey with aviditv; and though it ban neither 
tongue, teeth, nor palate, yet it devours as if with relish, and iiMrces the 
■mailer animals or its own kind into its simple pouch or stomach. M. 
Tkerably saw two fighting, and the one swallow the other, his own son. 

"It has neither eyes nor ears^ nor any of the ordinary orgaiw of the 
■BUBS ; yet it sees and feels, for it is sensible both to light and touch. 
Bvery part of its body is equally sensible to the various stimali which 
affect its system, as if it were an eye or an ear all over." Mr. Burnet^ 
Quart. Joum. Science^ No. 12, p. 283. 

Its power, when divided, of growing into the full animal in its sevend 
parts, resemblee that of the crustaceous animals repro(^ii)e their clawiL 
and of plants shooting out into buds and branches; but M. Meyer found 
that they produced eggs ccHitaining voung polypi in an embryo state. He 
disooverea this by observing vesieuIesoTthesize of a poppy seed, swim- 
mii^ in the water, where he kept his polypi. They had a vlbratorv 
motion; and in eveiy egg were two anbiros. BulL Univ. 182SI v. & 
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animal sponge.* Can we grant to'either of these a ptttefh 
tive consciousness of its own existence, and deny it to 
the Yejgetablel Perhaps not We can only say that the 
sensitive consciousness of the plant, however analogous in 
the personal entity, must be very unlike in the sensation. 
It cannot be that nervous feeling which, in animals, accom- 
panies their nervous organization. It must be in the plant 
if it exist at all ; and if any enjoyment follows from it, of 
a kind peculiar to itself, and known only by itself; which 
no animal sensitivity resembles and of wnicn, therefore, we, 
from the want of an original sensation of it, can form no 
image or idea. That it has very active ener^, is evident 
ftom its power of forming the substance of its own body 
oat of the unlike elements of nature.t 

In ANIMALS, the living principle is more inteUigUile to' 
us, because it displays actions and qualities which resemble 
our own. They have also a brainous and nervous system 
of the same kind of material substance, and with great 
similarities of parts, functions and distribution. But uese 
bodily auxiliaries must not be mistaken for the living prin- 
ciple itself. That may, for au^ht we know, be the same in 
the vegetable as in the animal, m its essential nature, though 
it exhibit to our observation very dissimilar properties and' 
agencies, from having an organization to actuate so different' 
from the immovability or rigidity of the fibres of the plant 
Whether Uie principle of life wnich exists within the tree 
would perform the same actions, and display the samepow* 
ers, as the bird or the mouse, if it were to grow up in bodies* 
of nerves, flesh, and bones like theirs, we cannot say. The 

* (* Count MaiselU^, who had the most favourable opportmilties of 
ezunining into die nature of sponee, waa satisfied that he had many 
times observed a regular systole and diastole taking place in some of its 
more circular apertures. But neither M. Peron nor M. Bosc have been 
able to confirm these observations." Parkinson's Outl. Oryctologj, p. 84. 

M. Lamouroux has distinguished 161 species of sponge, in his 

Hist, des Polyp. Flexilles. Mr. P. gives the list from him. 3&— 4a 

t The energy and even creative agency of the living principle of 
plants appear m its power of converting material particles into other 

substancea "Experiments on vegetables seemed to prove, that tha 

aolid matter which entered into their composition in the more wivancea 
period of their growth, must, in part at least, have been produced by 
«nne action of the vital powers, and could not have been obtained ab 
extra.*' Boat. Phvs. 2, p. 387. Dr. Thompson's Chem. 4, p. 320. .... . 

Braconnot concluded that organic force, aided by solar light, developesin 
plants substances which have been regarded simple, such as eartOjiUMF 
lies, meuUs, sulphuivphoBphoruB, carboD, perhaps aMe. Ann. UMm. 
61, p. 187. Boot p. ^. 
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of each are too miiilce in their dsfoeniihaiMa^ 

iagm to be able to aeparate the effects of the mechaaiflBis 
ftom the natural power of their actuatine principlea. Bui 
it is not ao between the various classes of the anunal king- 
dom. Here we can perceiTe such a general resem bl a nc e of 
system of construction, however different in size and figure ; 
and such a simililude of action and feeling between the ant 
and the lion, the beaver and the buildihe bees, the elephants, 
the monhesrs, «id ourselves, that we have no difficulty in 
^mSt^iny that the living principle may be alijce in the auad- 
raped, the fish, the bird, the amphibia, the msect, ana the 
worm. In each of these it displays affinities so similar, 
often so identical, that there does not appear any sufficient 
reason for supposing that each of these classes has a living 
prineiplepeeuliar to itself, and distinct in nature from evenr 
other. The mind of an ant does all that larger animals 
perform, and more than many. The wasp is as intdlectual 
as the wolf; the lizard is as nlavM as the squirrel ; the 
iUh, the spider, the sheep ana the serpent, may be alike 
tamed, ana taught to come^ when called, for their food, and 
to take it from your hand lijte the turkey and the lamb. AH 
animal mind may therefore be of the same congenial, or 
even identical, nature, but diversified in its exterior mani-* 
^stations by the forni and mechanism of the body in which 
it may be inclosed. 

•^That the nervous organization of animals can be acted 
upon by the electric fluid, and the living and sentient pirin* 
ciple can be affected by it, we feel, on receiving an electric 
shock, and know from other phenomena.* In its galvanic 
^mi and in a diffused state, this fluid seems to be the 
instrument of the living principle, in performing all its 
muscular actions throujg^h some secreting function within us, 
analo^us to that which the torpedo more externally dis- 

* The animal IVame Is aflbctable by elecU'icity, because, when dead. 
tbB galvanic fluid will paaa from nerve to nerve, and put the connected 
mueclea into aaion ; but that the principle of life is driven from the 



animal bodv bv the eudden acceoB of an accumulation of electric matter, 
deatha " 

BIX jajB'throi^h a guinea pig, from head to i 
me convulsive actions or the limbs followed ; ye 

respiration was noi stopped, and in a few minutes be recovered. But 



we see by deatha from lightning. Other facts show this. On passing the 
fluid collected in six jars through a guinea pig, from head to tail, he fell 
■■if stunned; some convulsive actions or the limbs followed ; yet his 



when the quantity in nine Jan was discharged through another, he iell 
on one side, convulsions ensued, apd his breathing ceased. He did not 
vecover : though when opened, three minutes aAer his death, his bean 
S^^g^^onnialy, and the periaaltlc motion was continuing. Med, 
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dtKfB, Animal mifid is excitable hy Taiionis stimuli, which 
•et inpon the digesting organs of its body;* as the human 
aindean be bow stimulated and stupified by the inebriating 
liqaid8.f In some animads, the prmciple of life continues 
eren when in the stomach of another, resisting its dissolT<^ 
ing actions there^ and preserving itself in full vigour, though 
remaining in Uiis booily grave.t 

It is a curious fact, that the living principle of one animal 
caOi by means of the galvanic agency in its body, act upon 
that m another.1 It is still more curious, that the animal 
principle of life can retain its energy, though buried for 
nuuiy centuries by the convulsions of nature amid its rocks 
and fossils, as if from the diluvian times ; and yet can 
revive into activity on being drawn from its sepulchral 
cavern into air and light again.!! The movements that 

' tliiii fame cocks trs mads to take brandy, balls of food with 
cs]ronne ami other fltimutants, a short time before their appointed con* 
teal, to make them more fierce and fearlees in it. 

t We know that beer intoxicates into stupidity; but when into the 
nootb of one thtis slupifled, thnse spoonfuls of brandy were introduced, 
and soon aAer a few more by mistake, the intoxication went oflT, and the 
mui aeemed to have awakened from a long and painful dream. Cluart 
Jbum. Bcieoce, No. 12. p. 436. 

I Dr. Trumpr stated, that in July 1834, a woman had evacuated ftom 
har stomach a lunex rufus above three inches k>ng, and two and a half 
immL which had grown up there ftom an embryo sute, in which it hMtl 
APlared with some water she had drank. Bull. Un. 1829, v. 4, p. 47. . . . 
When a heifer, that had been three months ill from some unknown 
eanse, was opened, an adder was found within its larynx, that had but 
ncently died. " A giri, of eighteen, after being much convulsed, dla. 
etaned a live ftog, and, three days after, a dead one. ^e had been 
•eeusioiaed to drink water from ponds." Preston Chron. 1S28. 

I AUini, about thirty years ago, ascertained that metals were noc 
absolutely necessary for the production of the calvanic fluid : but that 
h is excited, or cOltoctad in the organs of the animal body, and here acts 
M if the main cause or instrument of muscular motion. He excited 
nuscnlar oootractkNis by applying the nervos to the muscles of a prepared 
Drag ; and gave motion to tne limbs of a smalt cold-blooded animal, by 
aMvinff to it tlie galvanic energy of an anifnal with warm Mood. 
^VroiesMr Baton, of Kew-York, stated that (he dUuviid deposits 
diraush which the Erie Canal was roadei contained ridges of hard com* 
mctAmveL On cutUng through one of these near Rome village, sixteen 
miles west of Utica, the workmen found seveFal hundred of uva moUua- 
MNis anlmala They were chiefly of the mya cartoea and mya purpurea. 
The workmen took the animals, fried, and eat them. He addi, ••I wrf 
Msured thai they were taken alive fortiMwo feet deep in the deposit 
fleveral of the shells are now before me. The deposit is dllutial. These 
animals must have been there from the time of the deluge ; for the earm 
Ifl which they were is too conujacl for ihem to have been produced by a 
soeoession of generations. These ftvah-water clans of JWOy**" «5 
yRdislr iwambia th« same species which wm inhabit the tnm wueis 
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hk^n been notked in the molecolea, or atomieal panicles of 
faodiee, in infosiont, or other aolutioni and decombinations 
of Cham, have be^ referred to the action of a living princi- 
ple within thent. When they are organized seeds, it is not 
anpoMiUe, as these have this vital principle within them, 
thnt it may agitate its material envelope ;* iiut the motions 
of any other particles which are not organized bodies have 
been deemed, by calmer judgment and more discriminating 
observation, to be the mere effect of phjrsical causation. 
The action of light, electricity, the galvanic fluid, heat, or 
magnetism, may each produce occasional phenomena of 
this deacription.t 

«f that dl«ricL Thenfon the Htm of tfaeae snimals hare b«en greatly 
srulou g ed by their exclusion from air and light for more than 3,000 
ysaia" Dr. BlUiraan'a Am. Jounud, No. 16, p. d«a 

* Mr. Howard examined with a mkroacope the pollen of the haxd- 
tna (ooryhm aveUana.) A clear drop of dittuled water beins put on the 
c)aa>> the grain* Imbibed it with the avidity of a evwoge. and dietended. 
But without any further motioa, On other pollen, a drop of brandy insieaq 
of water, wae applied. " The gratne exoand as in the water ; but In the 
meantime an put into rapid 2noti<m, each grain darting from mde to side 
with the Tivacity of a swarm of enats in the air. As they approach ta 
complete expansion, the motion dies away ; and one aAer another sinks 
to the bottom. Presently the lic|uid begins to be obecured, and, in a few 
ninmar the grains are mostly dwoersed and decomposed." Traas. Linn. 
0OC ▼. C, Biunouelle, Entom. 33o. 

This inenpmena looks like the principle of life suddenly excited into 
unnatural agitation, and at last separating itself from its material organ- 
isation. In some human deaths, the body is agitated by con^ulsiTe 
Marts and spasms, before the spirit of iui life cai^/ree itself (xom its 
nervous abooa. 1 once saw a distressing .instance of this^ for the last 
JIAeen minutes. It exactly resembled the action of a soul struggling to 
aztricate iisel£ 

t VU QaiQon had misleS himself «) this subje<tt, and landed that theas 
nsnictps could give birth to animalcule ; and theae. in their turn, reprot 
qnce a vegetable. Mr. Edwards has also suffered himself to be drawn to 
Ihvoar suui erroneotis theoriea and thereby to misinterpret his own ex* 
periments. The editor of the Bull. Univ. very justly says^ " the exaoti* 



tilde of such opinions cannot be too rigorously proved." .... Schulz 
Imagined, from the movements he saw, that allthe saps of plants and the 
Uood of animals were composed of living globules, and that all the bodies 
of plants and animals were but the aggregations of an infinity of thesa 
Uving molecules ; that is. that everv man, instead of being, as we aH fed 
ourselves to be, a one individual self— a one undivided personalitT— is in 
reality a million of distinct living things : that no man is a single man, 
but millions of other kinds of beinss inclosed in our skin, and making up 
all together that living creature which we call ourself. Such absurditiea 
ought to be felt to be so, the moment they occur. They are destroyed by 
the exact experiment and correct observer. Rudoljriie and Mover affirm, 
that these inugined spontaneous movements an pure optical illdsions, 
Pehulz examined his fluids in the full sun ; and found that the effects of 
we liffht on the ptaticJm would produce the motions deemed spontaneouq, 
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There seem to be two distinct orders of existences in 
the world, unitable at all times with eadi other, but equall]^ 
separable from each other ; and always maintaining a clear 
distinction, and a difference which is never lost nor con* 
founded. These grand divisions of what manifestiy exists 
may be called the material and the immatei^ial. AH that is 
material is a combination of elementary particles or atoms, 
always combinablej existing every where in combination^ 
yet always separating froxti each other, as the decombining 
ajg;encies of nature cause them to be parted* Every mat6» 
nal thing is a compound, and is divisible or separable into 
the material atoms of which it is composed. By whatevef 
name we may denominate these more elementary constitU,'* 
ents, whether wc call them corpuscules, partideS) atomSi 
or moleculeS) all that we see, feel, smell, or taste^ is c^ this 
character^— ^an assemblage of smaller material particles into 
a palpable or visible substance. The subtlest fluids are oi 
this Kind, as well as the most solid masses ; the gas as Well 
as the rock ; though the one are dense, and the ower liehtet 
combinations of original elements. Even Uie finest fluids 
or material substances that we knoW) the luminous^ caloriCi 
and electrical ones, are still but unions of particles, however 
minute we may deem them. Such is matter«>uways an 
aggregation of separable parts and particles* No material 
thing is a oneness or a whole, except such a temporary 
singularity, as the temporary imion of its particles into a 
particular figure, for the time of their mutual cohesion, 
happens to occasion. This character, matter never loses in 

Bull. Un. 1830, p. 42. ... > The true fact seems to be, as Mr. firoWn hdS 
atatedf that the extremely fine panicles of a solid body, whether organic 
br inorganic^ when suspended in pure water, or other fluid, sbo# 
motions which he could not account for.* From their irregularitv and 
apparent independence of each other, they resemble, to a remarkable 
d^ee. the less rapid movements of some of the most simple infusory 
animals. The smallest were nearly spherical, and in diameter from 
one twenty-thousandth to one thirty-thousandth of an Inch. Other lazsetf 

girtides exhibited, in the same circumstances, analogous motions. Ha 
und them also in the particles of sulphur, resin, and wax. Bull. Un. 

1828, p. 221 Thus Mr. Brown destroyed the fond opmion, that 

the molecules of organic bodies were living globules, by showirtg that 
incrganic bodies and minerals bad the same movements ; and his mrtheif 
inference was, that these arose from some physical agencies, which IS 
the true deduction. In this ligh^ the expenmenis are weU w(*th pur* 
suing, as they will tend to elucidate the fine operations of light, heat« 
electricity, and the aerial agencies on the minute particles of matter J 
ajMi may lead us to the causes and means of the attractioo, C(niesio% 
<iiiM5; i|vti<Mi Slid f^f>»p'«aii cluuiges of matsrud substancwi 
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«inr id bM hnoB or modei of sulwisteiiee ; and this disdiH 
ciuiIms Ihe nwterial porticm and dasaes of existence fr^ 

uat is not ao. 

To what is not so— to what is not an aggregation or com* ^ 
bination of separable particles, we must attach, both in truth 
of fikct, and in the correctness of our perceptions of it, some 
other appellation ; and the simplest dlsting;uishin^ denonuna' 
tion seems to be that of a negation of identity or smiilarijhf j-' 
the not materia], the un-material, or the immaterial. Thus 
WefaaTe two appropriated terms that will fully suffice to dis- 
tinguish the material and the not material portions of eziet- 
ing natare from each other ; and by using these, we keep 
them as distincl firom each other in o«r perceptions and 
memory, as they are in reality and nature. 

The unmaimal, or not material portion of existing natmv 
comprises all liTing principles ; all sorts and degrees <d 
■ensitirity and mind--the soul of man, and the eTcr-biesBed 
Deity. Though all very distinct from each other, and the 
last minitely so, yet they are all comprehendible under the 
general term of immaterial existences \ because they are all, 
m the strictest sense of the word, of this description : neither 
of them are aggregations, or unions of parts or particlesr 
Whatever eilner may be in its individual qualities and 
characterizing natore, each has the peculiar property of 
being a oneness, a wholcr a single intirety* None of them 
can be divided into elementary atoms or molecules. Life 
cannot be cut asunder, any more than the power of ieeliag 
or that of thought if you take off the mnb of a feeing 
animal, though you disunite that into a separate part, yoc 
carry no feeling with it The severed limb, (mce severed 
firom that body which contains the sentient principle, has 
no sensitivity afler the amputation. This is the great dis' 
tinction of all immaterial beine. It is indivisible ; it is not 
a composition ; itisundissolvable ; it is always a one whole ( 
a perfect singularity -, an uncompounded thing. The term 
being is more properly its denomination than thing ; be' 
cause, being or living existence is also its invariable and 
inseparable characteristic. Life or being is the universal 
companion and mark of all that is immaterial. What feels, 
must live ; what thinks, must live ; the soul preeminently 
so. Yet life, as we see in vegetables, is not necessarily^ 
united with either feeling or thought Feelings is life com^ 
bined with sensitivity ; and thiscombination may exist with- 
out a reasoning faculty, as in the k>west classes of aaimatsd 
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nature. Mind is life combined witSi feelinf and thought ; 
and this may subsist, as in brutes, without Uie human soul. 
Our spirit is an additional nature : it is the union of life, 
feeling, and thought, with its highly bom and most distin- 
guished self; and all these orders of immaterial being are 
realities in nature, distinguishable from each other as they 
are from the eternal source and Sovereign of them all, the 
almighty and everlasting Creator, from whom, and from 
whom alone, all life, feehng, thought, and spirit, have pro- 
ceeded. 

Thus there appears tobe in existing nature, so far as we 
at present know it, and to be there distinct!]^ perceptible by 
us, FOUR classes or orders of immaterial beings ¥^ich are 
not each other, but which are all separate essences or ani- 
mated things, and which subsist manifestly apart from each 
other, with very distin^ishin^ properties. The first of 
these is indeed so superior, that it is almost profane to asso- 
ciate it with the others ; but, as it is the fountain of all, it 
may be reverentially placed at the head of all immaterial 
being, though with tne impression of being at an infinite dis- 
tance and unapproachable exaltation: — 

The supreme eternal Creator of alL 

The human soul. 

The animal mind. 

The vegetable living principle. 
Each of the three last is at a great distance from the other, 
in power and qualities, in descending scale from the human 
spirit to the plant 

Thus the gracious Deity, as the author and source of all 
that is immaterial, possesses in himself all spirit, mind, 
feeling, and life, and has distributed them respectively to 
his creatures as he has thought fit The human spirit 
has also perceiving and thinking mind, sensibility, and the 
principle of life, but is not its divine maker. Brutes have 
sensations, perceptions, ipemory, will, comparing thous^ht, 
and a deciding judgment Though varying in degree, they 
have also feeling and life; but they have not the human 
soul, and cannot do what that does, nor be what that is. So 
plants have that living principle which places them in the 
rai^ of immaterial beings ; but they have not the animal 
sensitivity, nor a perceiving or thinkme mind, nor a human 
spirit They are Uie lowest order of immaterial being. 
In them, an immaterial principle is united, m its simnlest 
state, with a material organization and substance. They 
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afe UiQs a eompoond of two iMtnres, or danfesof existenee* 
They are at thie sama time material things, and immaterial 
beings; but they are beings withoot the aensitiTit^ and 
de^jee of mind which animals possess. Thev are unma- 
tenal beinjn of their own class and kind, strictly limited to 
that, and <3early defined to the eye and judgment of every 
one by that limitation ; but their material sobstanee is as 
truly not their principle of life^ as their living principle is 
not their material substance^ 

As I think on the yast amount of individual beings 
which our earth contains, my reason is led, among otter 
possible causes and uses of them, to regard them as so 
many denositaries of the immaterial living principle. As 
soon as uiis was created, it had to be placed in a position 
that suited it But it never appears to us without a mate- 
rial investment ; nor do we know that it can exist con- 
sciously and livingly without one, an organized form of 
some sort or other ; and-if it is to be preserved in a sentient 
state, an animal configuration of some species, seems to be, 
as fiur as the observable phenomena which attend it jnsKiSy 
an inference, its proper and most fitted residence. Magm- 
tude, we have already seen, is indifferent to it It is as 
active, as sensorial, as vital, and as iotellectual in the ant 
as in the elephant ; and therefore all animal bodies — ^the 
minutest as well as the greatest-^may be its appointed and 
most beneficial receptacles.* 

But as such a multiplicity of living beings in our world 
is fi&r more exuberant than any occasions for it on this 
earth appear to require, the thought is sometimes led to the 
recollection, that the globe we inhabit is not the only orb of 
life and substance in creation. We are but one of many 
worlds } and of these there are a few separated from the 
innumerable others, which are immediately and distinctly 
associated with us in one planetary system, and which 
revolve as we do around one common suiv The peculiar 
seclusion of these from all the rest, and the appointment of 
these only to be together, and their manifest combination 
into one system of being, apart from every other, and 
divided in space from every other by more myriads of 

* Dr. Hartley'8 concluding otmnration on the intellectoal faculttos of 
animals deserves a quotation. " It ought always to be remembered, that 
nrutee have more reason than they can show, irom their want of wordi^ 

"L?""^ inattention, and from our ignorance rf the import of thosa 
!!r^!?2r' «"'•:** ***? ^ *"» *» giving intimations to one anocher, and 
to ua." Hani on Man, vol 1, p. 428. 
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millions of miles than we can easily calculate — are clear 
and certain indications, that we have some important rela* 
tions with each other, which have not yet been ascertained. 
That we all recede from the solar centre, and yet gravitate - 
to it according to our masses and projectile impulsion, is 
only one truth— one of our connecting similariues. This 
fiiet manifests some general concern with him, and appa- 
rently much more than the mere reception of his agencies 
of heat and light, as these are confessedly very small, coni- 
paratively, to the planets beyond the orbit of Mars. But 
the reason, in weighings all the probabilities of the case, 
inclines to the conclusion, that we and our fellow planets 
have more references to each other than are yet known ; 
and, consequently, that our earth is Existing for some pur- 
poses with which they are interested, as they have also cip- 
comstances in their subsistence or destinations which as 
materially concern us. Here the imagination, having no 
descried data to lay as the foundation for any real super- 
structure, can only again indulge in conjectural possibili- 
ties. One of these would be, that our earth may be a nur- 
sery of the immaterial principle ; that it is here brought 
into its first state of being in animal forms, wi^ a profu- 
sion that seems to us unexplainably lavish, in order that 
it may be elsewhere used in some advanced or ulterior 
condition, and in other modes of material existence. There 
is a very large part of our massy and animated globe 
which has no relation to its human population. The sup- 
position, therefore, seems not irrational, that it may have 
some unexplored relations with those orbs which have been 
made expressly to be our fellow planets, and with which 
astronomy ttaches us that our eartn has been always asso- 
ciated, peculiarly and exclusively from the immense multi- 
tude of the other radiant spheres, that nightly deck the 
unbounded space above us. But here the mind must pause. 
It has no authority to inculcate any speculation on this 
point, as a fact. It is justified in conceiving the connexion 
to be an indication of relations; but what these relations 
i^ecifically are, can only be at present dreams of the fancy, 
and a temporary hypoUiesis. 

But it is in the characterizing phenomena of the vegeta- 
able and animal kingdoms, of which a few have been in 
tiiese letters selected for your consideration, that we find 
the materials from which we may derive a larger know- 
ledge of our Divine Sovereign and Benefactor, than the 
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oommon ocen|MtioiM and babitB of life can rappir. Hia 
mind, aa I hara bafero intimated, inaTitably reyeala itself 
Id ua in hia craationa. The elementaiy j^aitaclea of matter 
•re amuDfeable into any, forma that omnipotent power and 
wiadom mijriit r^mtmnnd'. But of all theae poaaible confie- 
nrationa and combinational he haa choaen thoae ▼egetable 
and animal stnictarea which lire and move aroond ua. He 
haa deliberately and apecifically made them aa they are ; 
and therelbre they display to ua his deliberations and reao- 
lutiona, the thou^hta and purpoaea of his sacred mind, lor 
oar contemplation and inatruction. It ia this fact, which 
makea natural history and philoecphy so important and so 
interesting to oa. CreaUon ia every where a picture and 
aladdation ofita Maker's oonceptiona, imaginations, reaaon- 
inga, feeling and will. The more we study its depntr 
menta and mdividoalities in this light, the more we shall 
know of him} and the more fully and truly we know him^ 
the more wa aball admire what we know, and love what 
we aifanife. To eji^lore nature without thia aaaociated 
idea, that it ia hia mind and thooghta which we are 
beholding in eyery part, is to forego the sublimest know- 
ledge ami sensibilities which are Attainable by human 
nature. The Gk>d ia m all hia works, aa much aa the man 
is in his literary compoeitions. Whatever the mind, in 
any being, does or displays, discloses that mind to us. 
Intellect cannot, indeed, make itself known to intellect in 
any other way than by word or action. Vocal or written 
phrase, deeds or operations, are necesaarv to make our 
thoughta and feelinga perceptible or intelligible to each other, 
and thoae of our great Sovereign to us. He haa choaen 
the medium of language, whenever he haa deemed it proper 
to have recourse to it ; but he holds a constant commumca- 
tion with us by his creations and hia providence, by his 
course of nature, and by his direction of numan hiatory and 
life. It is for ua to learn to read them aa we ought, and to 
understand them like beings of an enlightened and enlarg- 
ing comprehension. They cannot be so studied, without 
expanding and enriching the mind which thua applies 
itself to know, feel, and appreciate them. F<Hr it ia the per- 
fect wisdom of omnipotence that we shall be oontemplatmg; 
and we all know and daily feel that we can at no tune pur- 
aue any subject of thought, without imbibing largely the 
ideas and feelings by which we are interested, and to which 
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our attention is directed.* Thus the comprehensiye study 
of created nature becomes to us an oracle of enlightened 
theology, and will prepare the mind for better receiving 
and appreciating its specific and invaluable reveIations.t — 

* Ooirper haa truly aaid,— 

Th« jiMt Crbator condescends to write, 
In beuns of imbxtimoduhablb uobt, 
His names of wisdom, goodness, power and lor^ 
On all that blooms below, or shines above ; 
To catch the wanderins notice of manldnd, 
And teach the world, if not perversely blindt 
His graciooB attributes ; ana prove ine share 
His oO^ing hold In his paternal care. 

Cknrper, vol. 1, p. 148. 
t As yoa maj be desirous of knowing how the tScriptures repremnt 
Ifas eondition of the animal kiogdoro, and the relatiom whicn their 
Oreaior haa chosen to maintain with them, I will briefly naice the prin> 
cipal allusions to them. They were subjected to the donunion of mankind 
aa aooo as created, Gen. i. 28 ; and vegetation was then assicned for their 
fiiod, var. 30. Paiia of thooe genera irtaich were to spreaa again upon 
the earth after the deluge, were preserved for that purpose, Gen. vi. 19; 
and when the human race were renewed, they were permitted to use 
snimnh for their food, Gen. ix. 3. But a distinction was afterwards 
Imerpooed on this subject, and specified portions of each class were for- 
biddan to be eaten, Lev. xi. Lambe^ S?"^ **'^ bullocks were selected 
for the sacrifices of divine worship. Exoo. Levit. paatim ; but their 
Aniraa were forbidden to be used as sacred images, Drut. Iv. 16—18. 
t^tr qoalltiea^ power, and beauties are dechued to have been speciflcaH^r 
varied and given to them by God, Job xxxix.->-xli. All receive their 
appointed food in due aeason from him. Psalm civ. 27, 2B; cxivii. 9 { and 
are called upon to praise him. cxiviii. la The ravens were appointed 
%o feed nijan, I Kii^ xvii. 4. The locusts and destractive insecis an 
npraeemed to be hie misrioned instnimenu of punishment and diacijpline 
to nso, when he thinks proper so lo send them, Joel i. 4 ; xxii. 2&. Deut. 
jucvUL 3& 42. Kindnes to animals was inculcated, DeuL xxii. 4 ; xxv. 
A. Lev. xxii. 27, 28. Ex. xxiii. 12 ; and cruelty reprobated, Deut. xxii. 6. 
Bx. xxlil. 19. In the final state of the world, the ferocious and the 
carnivorous will change their destructive appedtes and passions, for 
vegetable food and gentle and playful dispositions^ Isaiah xi. 6—9: Ixv. 
2fi. Our Saviour represents the birds or the air as fed by our divine 
naiwal, without any providiris labour on their part, MatL vi. 26 ; and 
dBclarea that the most insignificant of thecn does not perish unpoUcfd by 
Iheir Craator, MatL x. 29. 

lis 
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LETTER XX. 

7%tfHmaii9m ff man.—7%e prineigU and proeeM tfkU heing,^ 
Tm divine imigt and Uktnen^-^Nature of human kn«wiedge* — 
Man*9 9e^'formaHonffree ageneif, and free vnU, . 

Tbb creaUon of roan is placed by the Mosaic narration, 
immediately after the compleUon of the animal kingdom ; 
and this is the period at which our natural reason would, on 
an impartial review of all the probabilities of the case, be 
inclined to suppose that his formation occurred, in a world 
in which he is the preeminent creature, and of which he is 
the onquesUonable sovereigpA. For, to suppose that vegeta- 
bles existed for ages before animal life appeared, or that 
the brute elasses occupied our eiobe for thousands of years 
before man was made, is not only unwarranted by the fossil 
phenomena, when justly contemplated and reasoned upon, 
out is at ▼ariance with the most probable plan which a 
commanding intelligence would form on such a subject; as 
it also is with the apparent and declared purpose of the 
Creator in making it the residence of his human race. If 
the earth had been framed for plants or animals only, they 
might have enjoyed it for any series of Ume, however ex- 
tended. But the coexistence and predominance of mankind 
upon it, demonstrate that it was not made or meant to be a 
mere vegetable or animal world. Human beings have 
always Men, so far as all tradition or history reaches, its 
most distinguished and predominating inhabitants. It has 
never been known to be without them *, and if thejr have 
been in the unceasing occupation of it, as far as any inves- 
tigation of its events and memorials can ascend, it is 
reasonable to conclude that for them it was principally con- 
structed. When inferior and superior existences are found 
torether, the probability will always be, that the sphere 
which they occupy, was formed for the grander beinn 
rather than for the less, and not for the inferior only. If the 
coexistence of both were incompatible, then one must be 
omitted, -that the other may occur; but where all can be and 
ore in harmonious coincidence, the exclusion of either may 
be safely discredited. It is therefore more likely that man 
should have been in a habitable world from its oommence- 
OMnt, than that either vegetables should have baon alcse 
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perradinf it for cenlnries before animal lift was called into 
being to feed upon them, or that omnized animals should 
have for any length of time been left in the possession of it, 
before that more perfect creature appeareo, who was des- 
tined to be the lord and masteg)ieee of all. — who alone can 
know and govern it, — whose spirit allies nim immediately 
to his Creator,^whose capacity is fitted for unbounded and 
uniTersal activity and knowledge, — and whose unconfined 
improvability alone suits that immortal destiny, which 
hope, desire, belief, reason, and diyine authority combine 
to assure him is awaitine his attainment That the terres- 
trial surface should be sufficiently furnished with plants and 
the intended animals before man was introduced upon it, 
would best suit his welfare and necessities. But after these 
had been created, there was no need of delaying his forma- 
tion I and it is therefore concurrent with the reasoned pro- 
babilities of the subject, that the creation of human kind 
should have immediately succeeded that of their animal 
fellow-creatures. Correspondently with this deduction, 
Moses exhibits the Divine Author as resolving, before .the 
sixth day ended, to form that order of beings, to whose 
dominion he intended to subject the whole terrestrial globe. 
The principles on which mankind are declared to have 
been formed, are,, that they should be the image and likeness 
of thehr Creator, and should be the lords and rulers of all 
animated nature. 

** And ELOHiMMid, let u* make msn in our image, after our Ukenea: 
sml let l6em have dominion of er the llah of the na, and over tiie fimi 
M" the air, and over the cattle, and ortr aU the earth, and over eToijr 
creeping thing that creepeth on the eavth."* 

It was a supeib destiny that man should be appointed to 
be the image and likeness of Qod; but it is emphatically 
here revealSd to us that this was the object of his creation ; 
and this fact and principle are repeatedly alluded to after- 
wards, in both the Jewiah and Christian Scriptures. It is 
thereby made a prominent truth, and as sudi demands our 
most intellectual meditation. Let us consider )y what pro^ 
cess this sublime result was intended to be procniced. 

* Gea I. 9& **8o Elohim created man In hie own Image. In ths 
IflMMn of Bohim, he creaird him. Blale and female, he oreaied them. 

«*AimI Elohim biM— d them, and eaid unio them, be IhiiiAil and 
multiply, and replenieh the earth, and eubdue it; and have dominion 
over the llih of die ml and over Uie fowl of the air, and ovw eveiy 
•Avt^ thhv that movMh up« ihe^snh.'* 87,9BL 
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Man eoMUts, likA the animal dastes, of a material body 
And of an immaterial principle of intelleetual life. But he 
4ifien iiom them in thu great and distinjguishing peculiar- 
ity, tli>t his mental principle is of a diviner nature, and is 
•OOed to haye orifmated ^m the Deity himself. For, 
after mrfioning his material formation from earthly ele- 
ments, " the dust of the ground," the sacred record expressly 
adds, that his Creator " breathed into his nostrils the'brealh 
of life, and man became a living soul."* He became a 
living soul, because this divine breath was breathed into 
'his bodily £rame. No difference of origin could be more 
distinctly marirad. The regal Solomon has impressively 
•ignifiedf his dear perception of it by these discriminating 
words: — 

'* Then dtall the duat return to the earth ss it was ; and the apirit abijl 
return unto God who gave it"— EccL zii. 7. 

I will not enter into a metaphystcal description of the 
nature of the human soul in this letter. We all see and 
feel its difference from the animal mind, and its great, un- 
approachable, and ever-inereasiag superiority. Its pro- 
l^ressive, and as yet unlimited, improyability, is quite 
•uffident to distinguish it, permanently and specifically, 
fkom all other classes of life or mind that are known upon 
our earth. Its origin was the divine breath. It is therefore 
an emanation firom the Divine Spirit, and in this sacred 
source of its existence, its similitude to its Creator began. 
Its intellectual and moral powers and qualities may be as- 
sumed to have a proportioned resemblance in essential 
nature^ou^h but m remote miniature, and infinitely infe- 
rior. We feel and think in some respect and decree like 
our great Author, however diminutive the proportion may 
be — we are addressed bv him, throughout alt his revela- 
tioDS, as if we did so— he has therefore made our intelligent 
apijit in sudi a likeness to his own, that there can be 
intercourse and communion^ and sympathy, affection, and 
affinity between man and his Grod. His sacred mind can 
At all times, from this similarity, make itsdf intelligible to 
us and perceptible by us. He can at all times impress our 
sen^ibilities, and communicate his influences. We are 
essentiall]|r his image and likeness in our original nature 
And capacities ; and the more steadily and successfully W9 

*j0eiLil7, 
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adnuiM to all the ■ttamiiblc perfeetioot oC cor being, die 
more complete the actual assimilation will beeome.^ It ie 
lor ae to accelefale thiserand conaummatioiiof our deetiny. 
At preeent, the £[enerar habit is rather detcrioratioii than 
progress— a diminution and degradation of the original 
aimiUtude, instead of its peserrataon and enlargement 

Thus capacitated by its sublime origin to receive and 
feel and comprehend tiie ideas and sentiments of the divine 
mind, an ample store of these was prepaied for the fanmaa 
soul, in the rich, the splendid, and the multifarious oreatiom 
of the external world which was provided for its habitation. 
It has been an important object of these letters to suggest 
to you, or rather to induce you to recollect, what all mnsfc 
perceive and recognise, that m the creations which surround 
Q^ we see in actual realization, in visible inteIligibiU^,the 
■und the feelings— the thoughts and the powers « our 
Ctod. Creation is a peculiar representation to us, and toot 
•lone, of the inteliectual nature and capabilities of our Cr^ 
•tor. It not only presents his ideas to us in sensible 
realities, and causes these to eome to us in enr sensflriaj 
impressions, but it is also an intentional selection of suek 
of them as ne wiihed and resolved to become known to us^ 
and to be parti of our understanding. His woriu within 
our ken do not show to us all his powers. He has not 
exhausted himself in our globe. No single worid can have 
such an efiecL No number of worids could completely 
diq>Uy him. Omnipotenee will always be greater than 
what it produces. To be abnighty, is to have a bou nd less 
and endless power of creation j-Hond whatever such a be- 
ing chooses to ferm, is only a portion of what he can creal& 

Each operation is an additional display of his ilHmit a hI a 
possib'ilitiee. Every one contributes to enlarge the sense 
and certainty of tliem, to all who ean eontenvlate ihoOf 

* Town*t t uipwh c liaat have tMi aSbaAao >- 

^UomjM f how rirfi , how ah^e ciy how ■ 

How eMiiplAOBftSi how woBMnU, w bmbI 

1 



Mdwaf ftem noibiac, u> the IMqr • 
A bam edMrael, ■ttlQr'd and efanrptf 
Though aulljr'd aol dWMmoiir'd, Mill divtee t 
Dim ininiauira of gnMnem Abooluto I 
AnheiroTclonr! aftmilchUdofdiiill 
Awonalftfod!** • * ' ^^ . 
"^ MghtlA 
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vithoot eT«r maildng th^ boondaiy or approaching to 
their ceaMtioiL 

•—In the myriads of shining ortw aboTe us, which our science 
has now attained to descrf , and which haye been muldplied 
hy improvsd telescopes, from the thousand to the million 
numsratioo, we have so many further representations of 
His onmipotent mind, and of its realized conceptions and 
will. EAch of these spheres of bein^ contains ao many 
distinct and augmenting displays of his intellectual char- 
acter and power. It is by his creations only that he can 
£>a to his rational creatures an adequate knowl^ge of 
I intelligence and |x>tentiality. What he thus makes 
perseptible to them, is that which is to constitute their 
snowiedge, and to form their ideas; and we cannot hare 
nay other. Our science arises from the study of his works, 
■Bd of their laws and designed phenomena. Nature is his 
own ehosen representation of himself to our sight and 
obaerration. He has placed it before us, around us,'*and 
above us^ in all the forms which the preceding letters have 
notieed, in order that bv contemplatmg and knowing it, 
his mind, as there revealed, may become oar mind, and his 
aetenoe our seienoe. By this admirable and gracious plan — 
in this sublims school of diyine instruction, which makes 
the learning we imbibe a delight and a blessing, he begins 
the process of forming our mind to be thus far the intellectual 
image of his own — a marvellous result, by a most interest- 
ing process ; but a result, which no one, who calmly reasons, 
aan disrate or deny 

For, what knowledge have we, but that which is derived 
from die external world 1 — and what is that world, but his 
creation l*-^and what is creation, but the composition, struc- 
tore, and arrangement of all things, according to his previous 
designs, plans, mtentions, will, and mandate 1 In studying 
creation, in any of its departments, we therefore study his 
mind : and all that we can learn from it must be his ideas, 
his purposes, and his performances. No author, in his 
compositions — ^no artificer, in his mechanisms, can more 
truly display their talents and ideas to others, than the 
unseen Creator manifests his thoughts and intelligence to us 
in the systems and substances which he has formed, and 
presents to our continual contemplation. In this sense, 
nature is an unceasing revelation of them to us. 
«f X**** ^^^ truth leads us to perceive that the chief oBiect 
Of the muiuform richness and diversity of his earthly crea- 
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tioos, which we have been f unreying^ was lo eonTflf to the 

human mind, and to all its generations from age to age, 
and as every new race arose to each individual of it, toal 
knowledge and participation of himself which he desired 
to be a permanent part of the human mind| and to train it 
into a likeness to his. The various departments of nature 
which have been briefly recapitulated^ the planetary^ the 
terraqueous, the vegetable^ and the animal, — constituto the 
knowledge which he has selected and appointed to be the 
knowledge of mankind, and to be that portion of his own 
knowledge which he wishes them to possess. Of this, he 
settled that our ideas should be formeri, and to these, pro* 
vided materials should be confined, for, beyond them wo 
cannot go. We must furnish our minds from this large and 
diversified provision. We must give them this knowlege, 
or none. We cannot give them any other while we reside 
here. Another world will open a new scene of his crear 
tions, and in them aiTord us new displays of his intellect, 
and new materials of sensation, perception, thought and 
feeling. But in the present, we can only obtain what is 
before us and about us. Of this, we mav take and acquire 
as much or as little knowledge as we please. The more 
we imbibe^ the more we shall be in this respect his image 
and his likeness. Most of us are contented with a moderate 
portion ; many, witli a general outline ; some« with a very 
slight and superficial survey; others, with almost none. 
This is left to our personal taste and choice. It is ever 
inviting us to make it our possession, and it rewards with 
mental happiness every spirit that will acquire it ; no other 
enjoyment is so unsatiating or so lasting; nor can its abun- 
dance be exhausted. The most informed and indefatigable 
philosopher has yet as much to learn and discover, as he 
Las appropriated. Myriads are now exploring nature in 
all directions, and find that Uie more new tacts of its beings, 
laws, substances, and qualities Cliey discern, the more they 
aIbo perceive remains unfathomed. Nothing in it, that hais 
a material form, can be pronounced to be unluiowable. 
Human sagacity still finds every region of substance^ 
penetrable yet further by its patient inoustry and continuea 
thought We are gaining more insight into their principles, 
laws, and phenomena, every year of our existence. The 
grand system, and its active a^ncies, and their diversified 
rcsulu, are becoming more distinctly seen by every fresh 
generation of human inquiries. The Creator becomes more 
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MI7 kaowB M hii mMty co m positions are better imder- 
•iDod; and thus man, his miblest earthly work, is now more 
•onpleiely ftilfiUing the grsndest pmpose of his Creator, 
than ai any prior period of his prolonged ezistenee ; and is 
•Twy year adnuieing^ both indiyidaaBy and generaOy, as 
aoeMty tm^vofes, into that resemblance to his Creator, which 
at his origmal fonnation he was ordained to bear. 

We need not ask why that particular kind of Imowledge 
which the eaithly creations display, was appointed to form 
and ooostttote the mind of man, because this question would 
be eqfoally applicable to every other possible kind of know- 
ledge ; and the right answer must always be, that it is what 
the wisdom of the Creator has decided to be most proper for 
his hnman race, most beneficial to them, and most improv- 
in*. Indeed, all other kinds of knowledge would prcmabhy 
mfy hsTe a similar result, for they woufi all be, and couid 
only be, so many conceptions ana executed operations of 
his diyine mind--they would be only different portions of 
his ideas — thejr could ori^nate onfy from him. Every 
sphere of being is bi|t a varied portraiture pf himself, so far 
as its creations extend. Each conveys to its inhabitants 
that will duly contemplate the works he can perceive, so 
much of the divine thoughts, feelings and will, as Uieir 
substances and agencies exemplify. Hence, all kinds of 
knowledge from nature are valuable to us, and our own 
worid as effective for our improvement, as any other, in 
this view, is likely to be. 

Such an external world having been provided to jg^ive to 
the only intelligent beines that were to inhabit it, who 
could explore and comprehend it, this knowledge of their 
Creator, and this participation of his intelligence,— he 
formed this race of beings upon these principles. He made 
their bodies of material particles, like those of the preced- 
ing animals— he gave them an analogous system of func- 
tions and limbs, of nerves and musdes ;— tut thou^ he 
assimilated them very much to quadrupeds in their interior 
structure, he has distinguished them with an external 
beauty of form, of countenance, of position, and of size, to 
which no animated creature on earth has any parallel, or 
to which it makes any near approach. The ape has the 
greatest similarity in stature and figure, but is deformity 
Jteelf m comparison with the elegance, the harmony, the 
ES!?^lS® movement, and the gestures of our sirocrior 
»«*nff. Wothmg annual, resembles the varied expression 
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«f the Inmiaii eye ; notfainc appioaohef the charm of die 
human f mile. None have the ooloured beauty, the delicaev 
and the loftneaa of the human akin. None poaseia man^ 
lofty eleyation of head and upward loolc, and the aool* 
expresaing features of hie attractiTe countenance— interest- 
inc and intellectual in both seices, but peculiarly lovely in 
all well-nurtured children, and in many a female form. No 
Blind has conceived, and no art produced, any beautr of 
material figure surpassing that wnich nature has exhibited 
in some or other other human progeny. Has this, indeed, 
in its most realized perfection, been ever equalled by the 
finest creations of the painter, the sculptor, or the poetl 
• The general circumstances which nave been obserred 
and staM, of our intellectual nature, and which hare 
occurred to yourself in considering it in your own indi- 
ridualicy, must have satisfied your judgment that the 
human soul is as clearly distineuiehed nnom all animal 
mind, notwithstanding the partial resemblances that exist, 
as the bee is from the sponge, or the elephant from the oys- 
ter. Independent of all metaphysical discrimination, the 
literature, the history, the ajrts, the mechanisms^ and the 
manufactures of mankind,->-all that ennobles, enriches, and 
delights a cultivated nation, show at once, with an irre* 
sistible certainty, the immense superiority of the human 
•oul. It has discovered and acquired the sciences, com- 
posed the works, displayed the feeling, performed the 
actions, and created the buildings, the ships, the paintin||[8, 
the statues, the music, and all the other wonders of civil- 
ized society. These are suflicient focti to separate the 
human spint from the animal mind. That never improves ; 
that, hi no age or country, has effected any promssion i 
though it sees, hears, and feels as we do, and thinks and 
reasons, wills and jodces on its perceptions, so fiir as its 
appetites are concerned, much as we do on ours. But thers 
is its limit Beyond that small, though uaefiil circle, il 
never advances. In our appetites, and in the mental 
agency which they stimulate and acquire, we have a kin- 
«£ip and a similitude, but no further. When our moral 
principles begin, when our improvabilities develope,— -when 
we rise beyond our animal wants and desires,— when we 
9tttdy nature,-*when we cultivate lileratnre,— when we 
Mek after knowledge,— when the reason and the sympn- 
thies ascend to their Creator,— we distinguish oar spkit 
from the animal mind for ever. To none of these thinge 

Kk 
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^at •ttain. It is ineMMfale eicber of reoeiTing or of 

MBQtralMDdiiig them ; ana t^»e ennobling powere and 
dwir phenom en a ezprees and illiifltrate the amazing differ- 
enee which part ns from oar fellow brutes, more raipres- 
siTely than any rertMl definitions or descnptire partxcn- 
larinr. Their faculties, instincts, and powers are admira- 
ble mr their class of beine, and enlarge our notions of the 
benevolence as well as of the all-migntiness of our com- 
mon Maker; but they bear no comparison with the 
transcending capacity, qualitiesi and achievements of their 
human masters. 

The soul of man, indeed, exhibits a ereatness, a strength, 
a penetration^ an expansibility, and a creative power, 
which urge us to inquire if any order of being, except the 
divine source of all ihtX exists, is superior to what the 
hiunan spirit now is in its essential nature, and will 
beoome in its most perfect stale. It is not easy to suppose 
that any can be superior to that species of being, which 
the Deity deliberately and purnesely made to be the image 
and likeness of himself, and wnese vital spirit was his own 
breath. What created nature can transcend such a forma* 
tion and oriein 1 

Seraphic beings may differ in qualities and knowledge. 
They must do so, if tneir foim and sphere be dissimilar to 
our own. Our knowledge is derived from our senses and 
external world, as theirs we may assume to occur to them 
from their feculties and their locality. All knowledge gives 
power in its possessor, according to its nature ; the power 
that follows from possessing it, and from acting with it, and 
upon its suggestions, and by its guidance. This power it 
produces in uie {lersons that attam it, beyond what others 
nave who are deficient in it. A man who has acquired the 
knowledge of ship-buildin?, of metallurgy, or of watch- 
msking, nas a power which I have not. He can by that 
do what I am unable 4o perfifnm— >he can make a ship, iron, 
metal, and instruments, or a watch ; as another, wno has 
acquired weaving knowledge, can fabricate cloth or cotton 
dresses ; and other artists a portrait, a bust, or musical con- 
certo, and a thousand other conveniences of domestic and 
social life. 

We have no personal knowledge that there are any beings 
in existence besides ourselves: but this is no reason for our 
den^g or disbelieving that there are any. We have no 
penoniu knowledge of the marine aninuQs that are now 
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Uwmg at Um bottom of the ocean, but we may be certain 
thai myriada or millions of animated forms are there. We 
know nothing of the tribes that are oceopying^ the centre of 
Africa — the undiseovefed islands and the onyisited regions 
of oar earth.— but We can rationally and positirely mfer 
thai these places contain human bemgs, as well as many 
birds, quadrupeds, and insects. We know that the loeditiee 
lor their habitation are subsisting, and we add the deduction 
of their existence from the analogies of eur experience of 
the rest of our globe, with which we are more acquainted. 
We make the same kind of conclusion from the radiant 
Ofbs we see aboye us. The planets, which more like our- 
aelves round the sun, and the stationary stars, which seem 
like suns themselves, are sensible proofr that material worlds 
exist, on which sentient or inteliigent beings may Ure. as 
we do here; and it is more reasonable to suppose that they 
mre occupied by such, than that they are mere brute sub- 
stances, Tacaat of all life and feeling. No educated mind 
therefore can doubt, that the uniyerse is replenished with as 
many spheres of animated beings, as there are radiant or 
reflecting orbs fitted for their abodes. But it does not atall 
follow, from the certainty of their existence, that they are, 
in spirit and intellect, and therefore in the power which 
Jesuits from mental capacity, of a superior order to our* 
aelves. 

But the inhabitants of the planetary and starry worids, 
and of all ethereal reeions, amid or beyond them, must dil^ 
fer from us in knowledge, and in that possess the superiority 
which any knowledge eives those who are without it 
If their worlds of resi£noe were exactly like our earth, 
they could hare no other materials of knowledge than those 
which we are enjoying, and would thereby omy be on an 
equality with us; but if the composition, the stnictnre, the 
laws, qualities, agencies and relations of their places of 
residence, differ from ours, the knowledge of each order of 
being must be proportionally dissimilar. Yet dissimilitude 
is not in itself essential to superiority. Each worid would 
be superior to the other in its own peculiar knowledge, 
which difiered from that of the other, and of which the Wr 
ter was deficient; butneither might be unequal in the ability 
to attain it, in the same stale andcircumstances. Thus, we 
possess the adyontage of knowinr the laws, and phenomena, 
and qualities of our terrestrial liabitation, and its liying 
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•Ittiiiied} and tliey would tnuMoend ns in the knowledge 
and OM of all thai was peculiar tothenuelTea. They could 
not Ibnn our manufoctnres, until they acquired our sensa- 
lioM, and learnt, hkt ut, to do so. Nor could we imitate 
them, without education, perceptions^ and exertions, correa- 
pondently appropriate. 

Bat knowledge is only the ftimiture, the materials, and 
the instrumeals of the mind^and not the mind or spirit 
itoeir This may be alike in all classes of intelligent beug; 
and their dissimilarities of power and qualities may result 
finm their material frame and appropriated world. As the 
planeta are material stroetnres, and tne stars seem also to be 
aztended sobslanoe, it would be most congruous with all 
that we know, to suppose that the beings which inhabit 
Iham hare also material forms, of some sort or other. Itisnot 
sMy, frottour own experience, to conceiye how any ereated 
•pirit ean act on external matter without a matenal organ- 
hmtioit The necessity of this addition to our soul, in Mder 
to gm it power oTer outward things, induces us to suppose. 
that the same medium of effective agency is requisite to all 
Other oreated natures, that have to live in substantial abodes, 
and with creatures and things of a similar solidity. Hence 
k ia, perhaps, that our own spirit^ to enjoy its destined ren- 
ovation, and celestial beautincation. is appointed to have 
another eorporeal organization, altnough of a far more 
■piritual and excelling kind to its present bodily system. 

But all science, all phenomena, all knowledge, and all 
powers, ean originate to every orfo and order of beings from 
one source only— the Divine fountain of all. Every world 
of existence must have been his conception and prodoo- 
tion; and every form and spirit which are within it His 
mind has oonstmctsd each; the same mind ; the same po* 
teatiality ; with th^same moral and intellectual nature and 
perfections. But as every being can only act like itself, 
and be itself in all thingsr-so preeminently the first and 
greatest of all ; and it is therefore to be inferred, that all 
Its creations will display their Maker with a harmonious 
similarity. He must appear alike in all. His essential 
character and predominant qualities will mark and pervade 
every sphere he may form, on the principle, that he cannot 
but be, at all times and in all things, himself. All the worlds 
of his immense universe will therefore alike exhibit their 
i^reator to their intallectnal populations. He may arrange 
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dM partleiM of matter inte new oonfigarationt, and modify 
bit ethereal agencies within them, in mUlions of millions 
of diFersiiied forms. He has done so with the material 
elements of our earth. Both the animal and TegetaUe 
kingdoms display, as we have seen, this multifarious ▼arie- 
iy. But still one principle of formation, one system of cr^ 
ating mind^one maker, one will, one kind and character 
of intelligence appears in all. Every thing is exuberantly 
diversified, but nothing inconsistent or contradictory. There 
is linked and adjusted counteraction ; but no incongruity, 
hostility, or absurdity. We may apply these remarks to 
every orb of being we survey. The same Qoo ; the same 
accoraant system of creation ; the same forming mind ; the 
same character of thought and will ; the same princir^es of 
agency and intention; the same moral and inUdleetual 
attributes or perfections ; the same science and sympathies 
— may be expected to appear in all, and to cause m all their 
several inhabitants a similitude of impressions, feeHngs^ 
and conduct 

From this view, may we not suppose that in nature, vir- 
tues, reason, and mental sensibilities, and in the great out- 
lines and constituting principles of knowledge ana thought, 
the angelic classes, and all mtelligent beings, and theraora 
the human race, may have the greatest resemblance to each 
other 1 — and that their difference will arise chiefly, from the 
different use which they make of their essential qualities 
and attainments ; and from the varying and appropriated 
material knowledge, which the peculiar external world of 
each may occasion, and enable them respectively to acquire 1 
As far as sacred history has disclosed any circumstances of 
this sort to us, the parallel has some foundation. There 
could be a Satan among angels, as well as an Adam among 
men. Both orders of l^ing are therefore falliUe; both iun- 
nish instances of transgression. Thus the suggestion, thai 
the human spirit may, in its essential natare, in its imp 
provable capacities, and in iu powers and possibilities of 
progression, be interior to no order of being which the 
general Creator has been pleased to form, seems not to be 
an irrational or an unwarranted conclusion. 

One marking principle that accompanies the human am^ 
seems to be, that it shall progressively furnish itself with 
knowledge, and form iu moral character and qualities. It 
is placed in a world full of the materials of knowlM^ 
which it isto acquire from its sensations* and by its anir 
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irpflintiimt on its pereepcions; and abonndiiig also with 
nany liTing beings, and nuxnerous agencies, which tone 
the soul inio action in Tanons respects during all its wake- 
Ihl hovrs. Amid the impressions and excitations from all 
these ezienial things, our mtellectual being has to form itself 
Uio an individaal personality, of some sort or other, during 
jUm aBWrse of its mortal life, as its nenrous organization en- 
' ^ ■,— its ideas increase— as ito feeUnffs multiply — 
as the stimulations uid incidents of its daily life soo- 
nvely operate upon it We striye, by artificial tuition, 
10 give Its thoughts and habits, during its younger period, 
Ihe tendencies we prefer. Instruction is a great assistant : 
am own eondnot a greater. Youth comprehend and imitate 
what they see, m«ch more than they understand or a|^ly 
yrhal they hear. But under both circumstances, and in 
«Tery instance, it is self-formation which forms the matured 
tipmL The soul is an individual mind, distinct from erery 
other, and always feels and acts as such. It is a separate 
f/Atf which comes continually into yicinity, and into reci- 
^Moeatin^ sensations with other selfs, as peculiar, as distinct, 
and as mdependent Each acquires its own sensations; 
makes its own perceptions and associations ; feels alone its 
own feelings; makes for itself its own reasonings; has 
and Qies its own will, and forms its own judgment and 
liabits. By this separate and distinct self-agency on all itEi 
tnteUeolaaf acquisitions and sensibilities, and amid all the 
oireumstaaoea which occur to it, every soul, as its body 
grows and as its eaithly life ccmtinues, forms itself into a 
Personal Uy which is peculiar to Jtoelf; which c&nnot but 
nave many similarities to that in others, from possessing a 
like frame, and living in the same society, but wnich always 
attains and ejdubits some qualities, feelings, opinions, and 
habits particular to itself, and keeping it, while it lives, a 
ypecifie and individual diversity. Each of us beccmies a 
Iwing generally resembling our habitual associates, but yet 
distinguished from them all by a special personality of 
mind, mdination, character, and conduct, with which no 
other is exactly identified. This difference arises from the 
principle, that each human spirit is always forming itself 
through life in its own way, and by its own process, what- 
ever^ It maybe taught and whatever sensations it may 
receive. It is in no ease only or servilely what its sensa- 
tions make it ; nor what any force, persuasion, or education 
«>ay be directed to form it to be. Each of these, by putting 
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it vnder afeocies and neeewities that iinpraM a tr ottgiy iti 
attention, and limit its free ojeency and habiti, eause veiy 
eonsiderable effect upon it But amid every immdae, vv^ 
lence, temptation, motive and necesaity, to which it can be 
•objected, or which may be brought to act compuiboriiy 
upon it, it will still always be a peculiar seli^— « distinct 
personality,— an individual being,— >feeling and thinking 
and wiahing as it may like and choose, though the superior 
power of other persons or things may fetter its actions. 
The interior faculty continues to form itself and its mental 
operations, in its own way and by its own fines choice, and 
cannot but do so, from the essential freedom and independ- 
ence, on all but, its Creator, of its own original and essen- 
tial nature. 

With this principle of self-formation^ the soul seems also 
to possess an original and indestructible prof>erty of self* 
win. This seems to be a natural qualit3r ot all inteUiraice. 
U cannot but will, as it cannot but perceive, think, and feel ; 
and it cannot but will like itsell^ because every being can 
only act like itself, and not like another. It most be that 
being, before it could do so. The soul must therefiire will 
lor ftself; as it thmks for itself. This is self-wiU, as the 
other action is self-thought No man thinks in all respects 
like another,— and no man wills in all things like another. 
Each thinks for himself, and wills for hinuel£ as he sees 
and hears for himself; and, as we have observed, also forma 
himself. Self-will^ or the willing according to his own 
nature— to his individual personality— to his separate and 
interior self, is therefore the inseparable pro|>erty of every 
one. None can divest themselves of their will, mors than 
of their thought They must will while they exist, as thnr 
must so long breathe and live. This self-will always wtlu 
according to its own nature, upon its own sensations and 
inclinations, and as it chooses. Self must not be itself before 
it could do otherwise. This self-will is that which, under 
another denomination, we call freewiU. It is always free 
to will, and always wills according to its own choice. In 
this re^>eet it has no master, ag4 no overruling necessity; 
and can have none, because it is an essential property^ oc 
intelligence to will, of which only annihilation can deprive 
it The compulsion which we feel, comes not imon oar 
will, but upon our acting on our volitions. We nave a 
natural and unavoidable needom of will, but we have not 
.«s free a powerofaeting upon our will. All external things 
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MlaMvearl0HOiioarfrMagcDe7,lmtiioioii our freewill 
TIm p fiwiper , blinded, beaten, and chained in a dimgeoo, 
yet will as he pleases, and has repeatedly shown that 
so. Eyen under the severest tortnres, inflicted on 
to eonpel himlo will as his tonnentors require, the 
spirit has on nmneroos occasions proyed, that it is 
only still exerting its freewill in opposition to the 
eies which make it suffer lor doings so, bufthat it can 
avow that it will continue to exercise its liberty. Even 
e it seean to jrieid lo yiolenca, it is rather an extorted 
v«faal submission than an aetnal surrender of its freedom. 
It enhr fanns a new self-will in the apparent acquiescence. 
It wiUs to comply with the injunctions of the crod power, 
in its words and eooduct; but! cannot doubt that it also, in 
iti Bsci ei movemenla, wflls to hate the peraecotor and bis 
laqniaitkm, and the conibnnity to whioh, in this violence, 
it aaaents. Its hostile will remains as it was, and keeps its 
ft us dum as s tr ong ly as ever; though it wills, for the sake 
of ending the inilicted pain, to sumnit to speak and act as 
the nppfwssnr has enjoined. It seems to me that it cannot 
hot da so. The will cannot destroy its own essential finee- 
domhy any act of its volition, as the mind cannot divest 
itself of its power to think. It may, by new resolutions of 
ito will, aher its expressions of it, and its acting vBptm it 
But that, under the pretaure of disagreeable necessities, the 
human action and the will ore continually at variuice, 
though no external sign of the difference is svuSered to ap- 
pear, we may perceive every day in society, and not unfire- 
qjueatly feel in our own personal experience. The will 
never seems to change but by its own choice, and then it 
makes the altemtion only because it wills to do so. It 
exerts its freedom in adopting the mutation, because it does 
not alter until it pleases to change. For these reasons, I 
infer that this self-will, or freewill, always willing as it 
choooea, though not often able to act as it wishes, is an es- 
MBtial property of the human soul, of which it cannot diveit 
itself nor be divesled. 
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LETTER XXI. 

On Ite a t euHar iiie^ ^ the human 6cNfy, teMM eenirtbuie to fto 
Mupen&rity ^ mafv-Aft* ereel A«atf and form hi t peeuiiar Ug9 
afw/eet-Pua potoer/ul arm and hand~-ms delicate and senaiUve 
»kin. — ne/emale creatum. 

Thb bones, muaelet, blood, arteries, Teins, nenres, and 
bndn of the nmnaii frame-^Us breathinj^, digestive, nutii- 
tive and circulating STStcms — ^its sensorial organs, and its 
inoTeable legs — its desire and need of food— and its sensual 
jApetites and passions — are all similar or nearly so to those 
of most quamupeds : and are shared by us in common, 
more or less, with all animated nature. In these we are 
like other ammals, and they are like us— in these resem- 
Uanees we are so neariy ralated, that if we were to be 
fodced by a superficial view of our bodily structure alone, 
the orule and the man would be thought to differ more in 
figure than in nature, and mieht seem to be in more frate^ 
nal kinship than is usually admitted. 

And yet if more closely compared, the human body is 
Ibnnd to hare some peculiarities, which, eren exclusive of 
its unequalled soul, attach to man a decided and permanent 
dbtinction and superiority, which no order of animids can 
riyal, imitate or acouire. Of these it will be suflicient to 
particularize four differences, which are quite enoueh to con- 
fer on our species the power of subduing, transcending, and 
gOTcming erery other class and kingdom of terrestrial nature. 
The first is the os sublime-^e erect structure, which 
both Orid and Cicero remarked and panegyrixea.* All 
other animals are so framed in their bodily construction as 
nU to possess this beauty and this advantage. They are 
made to be prone, with the exception of the Simia tribe; 
and they cannot raise themselves on their hind feet without 
pain, awkwardness, and inefficiency for any continuanoe. 
And though the ape and baboon class have more power of 
supporting an erect posture, yet they cannot do it with the 
faculty, activity, strength, energy and natural ability of 
man, and do not appear to derive any benefit firom it over 

* *< pRioaque com ipectant ttDiintlU oMam tarnm, 
0* hominl mbliine dedit :— «4Blainque taert 
JiMk; et encios ad nderm toUera vuUim." UtL L. 1, v. 94, 

Cloara^ ekiquiiit sOiMioo to ihit diaiinctton In na% oeeoiB la ^ 
SMnl ** OOcUi," addrBHtd to his 100 BCsreuit 
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their feUoiw bralM. But in the faoman raee, this ereei sCa- 
ture in the fbundation of their dominioii and Kaperionty orer 
all the rest of the animal work). 

The aecond peculiarity ia tlie bony, mnaenlar and li^ 
mentaiy atmetnre of the human lege and feet; which ^re 
to hia body in ita erect posture, a SMiditjr of support, united . 
with an agility, facillQr and variety of moTement that no 
other animal poeaeaaes, in equal applicability or effective 
power. By hia le^ and feet, man la fitted for every kind 
€>f motion, except that of fljdng ; and though some quad- 
lupeds excel him in temporary speed, none ean vie with 
him in hia universality and diversity of locomotion, nor in 
his power of continuing it A man cannot outrun a horse 
fiir a limited distance, but in a protracted journey will fre- 
quently walk him down.^ 

The third, and chief distinguishing superiority which 1 
shall notice*, is the human arm, with its hand and fingers. 
This is indeed the sceptre of his power — ^his instrument of 
domination — ^his all-conquering and all-transcending me- 
jAiinwin. It has all the potentiality of an enehanter's 
rod, and has achieved those wonders of human art, stren^ 
and ingenuity, which the magicians of our imagination 
might toil in vain to surpass. We have not the eagle's 
talons or the lion's claws at the end of our fingers ; but we 
can arm them with swords, guns, and bayonets, far more 
terrible. All that we admire and dread, and use in mechan- 
ism and manufacture — in art, war, luxury, labour, and com- 
fort—is the produce of the human hand. Anatomy will 
explain to you the minute and scientific formation and 
arrangement of our bones, and their articulations in this 
limb; and of the muscles and ligaments which move th^n, 
in such instantaneous obedience to our thought and wOL 
The distribution and diffusion of their appropnated nerves, 

* Birds and monkeys, and wvme other quadrapeda, make coosideFable 
on of their toes ; but not more than mankind might equal, if thev choae 
to na these flexible and obedient meraben of their feet Into daily uae. 
Thia appean not only in those maimed persons who haye learnt to write 
and aew with their toes, but also in the general practice of the Hindoo 
nation at the present day. Mr. Ward, who narrates what he saw among 
them, ays that the toes "^in India are secmid-hand fingers. They are 
callea the feei-fingem In Bei^ee. In his own house, a Hindoo makes 
OSS of them to fasten the clog to his feet by means of a button, which 
slips bstweeii the two middle toes. The tailor twists his thread with 
them ; the cook holds his knife with his toes, while he cuta fish and 
▼sgeiahlea; the Joiner and weaver could not do without them. Almost 
^SSoST\ ^S*^ diifiwent iwaa for his toes." Ward's View of 
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are also not leM remaricaUo and curioos ; by which we not 
onlyhAve the readiest exertion of a powerful force and 
actiTxty, but also of a delicate sensitivity, to which, even 
the ape's most resembling forehand or paw has no preten- 
■ion or similarity. 

These three advantages give all the bodily efficiency 
which man's transcending soul requires. Without that 
informing spirit, little comparative benefit would be attained 
from them; as that, without these, would be also inef> 
factive ; but both united in the combination which occurs in 
the human race, man is the irresistible sovereign of tho 
globe he inhabits ; and in all ages of his existence has 
attained, asserted, and preserved his predominance— as he 
was framed and intended and empowered to do by the 
general Creator. 

The fourth great dissimilarity which may be remarked, 
and which is more immediately connected with our intel- 
lect, our sympathies, and our sensibilities, is the beautiful 
and delicate skin of the human body. Hasty and splenetic 
men have inveighed against providence, for sending us into 
the world so naked of all covering — so destitute or natural 
clothing — so exposed to all injuries and sufferings of tern* 
persture and wet — while other animals have feathered, 
wool 3^, hairy, homy, shelly, or leathery outsides. Qrumb- 
linff imbecility! Would any such querulous declajmers 
excnange their admirable skin, for the hide of a beast, the 
scales of a crocodile, or the feathers of a turkey 1 Could 
any mind that sees, feels, or reasons, desire to have the 
physio|;nomy of a norse, an eagle, a lion, or an elephant, 
msteaa of tne human face divine — instead of its lovely 




touch, in the human skin, mHio would relinquiali the mental 
advantaees which we derive firom its exquisite nervous sen- 
sitivity T We could not have a large portion of our sensa« 
tions and ideas without it It is the cielicate sensibility of 
the ends and inside of our fingers, and of our palm, wnich 
provides us with an important part of our most useAil 
knowledge. The connexion is unceasing between our 
mind and its delicate skin. A fine nervous expansion, 
proceeding from the brain, is purposely spread over the 
outside of our bodies, immediately under the last cuticle. 
That our intellect may have the benefit of this universal 
•ensiUvityi it is materially aaaoc i a t ed with our moral feel- 



iBft and with our best •ympiithiiw. No miall povtkm cf 
the UM dar mi of our natnie, and of oar compniriooato 
bMMTolcnBea, are rdatad to it With the bide of a xliiiio' 
oana. or the wool of a aheep, or tbe ahagey eoat of a bear^ 
we aoookl not poaaeaa the feeiiogs of abaman bear^ nor 
the intaUeetnal aenaibility of a cultiTated mind. A eom- 
paratiTe atupidity, bardneaa of natnre, inaensibilitjr, rong^ 
fteaa, cmeltjr, or aavage bnmoar, would cbaraderize oa in 
aueb a tranafbrniatioo, aa cofreaponding qoalitiea aceom- 
■any other ereatarea, aooordiii^ aa their outside babilimeBt 
iifferi from our beautifbl extenor. 

But one of the moot beautJfuL moat intereafing, and moat 
benevolent ideaa of the Divioe Mind, in bia creation of tbe 
tatreatrial eeonomy, was the conception and foraution of the 
female aez. No other production has contributed so much 
to tbe i mpr ovement ana to the happinesa of human natar& 
It waa the divineatof our great Author's works on our earth ( 
fer it was one of the wisest as well as the loyeliest of his 
philanthropic inventions. When he declared, aa the reason 
of this particular creation, *^ it is not good that the man should 
be alone,*^ he pronounced a truth which erery age and dime 
and nation have verified. The poet'^s dramatic ezdamation, 
** We had been tonxtM without yon,'* 

b not a Parnassian hyperbole — ^it is the simple and ever* 
lasting truth ; not perhaps so much to the credit of our sex 
as our self-loye would desire ; but it is an appliccMe com- 
ment upon our Creator's recorded obserration. If aaan had 
been alone cqpon earth, geography and history unite to aasuie 
us, that his populations, if sucn could then in any other mode 
haye ori^^ated, would have been little else than the popu- 
lations of fierce and savage, violent and battling brutes. In 
this state, the uncivilized tribes of the earth are found to be, 
even with the society of women, where these are undei^ 
valued, oppressed, degraded, or despised : that is, where 
they are deprived of that influence which they were created 
to aifiuse and possess — and, by its ma£;ical enchantmenti 
to humanize ana meliorate. Respect andlove of their wives 
and females mav be deemed the great civilizing and advanc- 
ing principle wnich has, with some others,— but very pro- 
bably more efficaciously than any, — contributed to the 
unceasing progression of the Saxon, Gothic, and (German 
nationa, who conquered Europe from the Romans, and spread 
over it the populations and kingdoms which now adorn it, 

' GeB.iiia 
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with a tuperiori^ to tfaefr anoienf predecasson that has 

If mankind had been perpetuated wiHttnit their milder 
aompanionej-— from the pebbles thrown by Deucalion and 
Pjrnfaa, or from the teeth sown by Cadmus in the eajrth,-* 
a stony and iron race would ha^e been its peipetual inhab- 
itanls. There is something in the aetire ^int and powers 
and strength of the manly portion of our common qpecies, 
which lores difficulties, enterprise, exertion, competition. 
eontests, labours, struggles, argument, battle, and personal 
display — ^which hastens to seize its wished objects with 
precipitation and yiolence— 4o fight instantly to obtain them 
—to strike down all resistance, and to oyerwhelm all oppo- 
nents. These oualities and propensities woiBd animate 
self-loTe and selfishness into continual strife, ocmflict, civil 
discord, and battle, if no softer and kind compsnions were 
about such fierce and angry beings, to occupy some portion 
of thdr thoughts and attentions — to create ana cherish milder 
and sweeter feelings— and to provide for them the more 
soothing happiness of a quiet home and a domestic life, 
where tenderness, sympathy, good humour, smiles, gentle- 
ness, benignity, ana anection would diffuse pleasures more 
graleiiil than those of irritation and contest ; and awaken 
me sensibilities that most favour intellectual and moral eulti- 
ration, and which gradually lead us to its attractive and 
■obler gratifications. 

Almost half way between sixty and seventy, I do noC 
wish to express, or to excite, or to recommend those per- 
verted passions and sentiments which disgrace so much of 
our poetry end literature-— which so repesiedly mislead the 
young — and which hurry so many into habits, imprudences, 
vices, attachmenu, or engagements, that make their mature 
life a series of suffering, disgrace, or adversitv. All oar 
amiabilities and virtues — aUthat is right, noble, and good 




propensity, 

regulation as those which are immoral and deteriorating. 
The remark of Horace is a permanent truth, and universaliy 
applicable, that all actions have certain lines and boonda- 
nea, short of which, or beyond which, they will be erroneous. 
It is the virtuous female and the viTtuous attachment 
which alone produce the benefits I have alluded to.* It is 

• Sotonwi^ white te wsiv aLSfdnta thB diMiuis sad diiApnouH 
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a miffiNluM to vm who aie now tiiiiig, lliat loeiely has 
fallen into such txptrmiwt habiu and ill-arranged oon^esd* 
tiMi that tbe coonubial onion often eannol be formed Witli- 
out inrolTin^ peenniary erils, which conyert its ha|qnne» 
into disappointment, prirtoioa, and anxiety. This ongh^ 
if possible} to be rectified ; bat as it has arisen from indi* 
vioual errorsi I fear it cannot be rectified but by indiyidnal 
wisdom. Prudence must pause till it can adjust theoppos- 
ing incompatibilities. Tfaese^ however, are considerations 
BttarhH to our present condition of civilized society, and do 
not belong lo its primeTal state. The general argument 
remains the same, whateyer be the injudicious customs of 
any modem communitiesi or tbe results of our penonal 
misGondudr— and this is, that the female sex were created 
with such a frame and such qualities as to be a blessing to 
ours, and to all their human raco'^-that they have in all 
ages operated to make the male species better, wiser, and 
h^ipier in proportion as their gentler nature and disposi- 
tions have been what they ought and were made to be^ and 
have had any influence — and that they may fairly clami to 
be the authors of more than half the virtues, Amy«^y^j(f|^fff^ 
improvements, and comforts, which are now diflfused through 
human society. Alone, their defects would have nullified 
many of their excellences. It is the combination of th6 
finalities and excellences of the two sexes, on which the 
improvements of human nature depend ; and this appears 
lo nave been the wise and kind principle of their Creator, 
in his system of the formation of^his human race.^ 

who di^gnce their w»x, does fuIT juatic^ and with an animsled peiL Uf 
lis nobler portion, who now, in England at leait, form ita gennal omp 
lacter. It begins with hia declaration of the virtuous woman, that " her 
price is far iuM>ve rubies ;" and ends with that interesting intimation^ 
" Her children arise up, and call her blessed: Her husband also; ha 
praiseth her." Prov. xxxi. 10—28. 

' Hesiod has left us his estimate of the women of hia daTi^ in his 
picture of the formation of the firatr— his Pandora, or Grecian Eve ; half 
admiration, half mtire : 

<' By the advice of Jupiter, Vulcan made her out of the aarth, like a 
modest villain. Minerva zoned and adorned her. The divine gmrfinjni 
dignified plBrsuasion placed their jewels around her body. Tlie ■*«t?h^ 
In their beautiful tresses, crowned her with vernal fldwen^ and Pldlss 
adjusted the harmony of her form and fixtures ; when, by the ooonsd 
of Jove, his m ess enge r Blercary ixamed within her /o/seAsods, winning 

phrases and ilece«(Af/ nuuuwn^ <>nd gave her the power of voiea.** Hea 
m/ty. V. 70—1. 

The Grecian ladies may have deserved the ^otStu and ciria>s«w 
yfioti but might lairly allege that they had tfaeae from tbair imda 



tryman, and not ftom nature; asthemendRdtyofthaGreaknMds poM. 
lation WHS the frequem theme of their Roman contanmariau ^^ 
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LETTER XXn. 

JTke^st state and retidenee of the human beings created— the begin' 
ntHf of language — the fau of man — corruption and vice* of the 
general population — tie universal deetructutn by a deluge. 

^ Tbe Deity having fonned hU homan being, and stationed 
him in a pleasant region of the earth, watered by a river, 
and where be caused the riches of the vegetable kingdom 
to grow ; in this selected locality — the garaen of Eden — a 
paradise of natural beauty and delierht—- he introduc^ to 
Adam the Eve that was to share his Kindest affections, and 
to form his chief earthly happiness.* He began the intel- 
lectual education of his rational creature, by causing the 
Tarious classes of the animal kingdom to approach him, that 
he mif ht 6bserve their qualities, and from these attach to 
them the verbal sounds or names by which he would after- 
wards know and distinguish them. This incident implies 
that Adam was also taught to put his provided ornms of 
speech into their appropriate action, and to modulate his 
breath into varied articulations of audible voice. Language 
thus began with the names of living things. The finit 
words were the notations of existing substances — the true 
foundation of all human speech. From the sensations and 
names of actual things, the mind proceeds to their qualities 
and motions; and then ascends to the higher operations of 
marking its own feelings and emotions ; of communicating 
its ideas and affections to fellow-beings, and of knowing 
ajid understanding them. Thus language arises and ex- 

Eands. It began in paradise, from naUiral realities, and 
as been enlarging ever since, as the knowledge, thoughts, 
sensibilities and reasoning of the human race have multi- 
plied in their Tarious societies and in each individual soul. 
We now approach the great mystery of our creation, the 
lall and sin m man : his loss of primeval happiness, with 
the departure of primeval rectitude ; the commencement of 
moral evil, and of personal suffering from that and from 
natoral agencies ; the introduction of pain ; the detcriora- 
tion of human nature ; the defection of man from his Creator: 
the assertbn of human independence ; the rejection of all 
other control; the reifn of self-will ; the refusal of self* 
govemmeiU; the prefereooe of self-indulgence to tetf 
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mtreint; tfae dislike of a moral superior, and of a com' 
manding lemlator ; the alienation or the human heart from 
its God, and die pcraeTering tendency of the human mind 
to 0be7.no invisiUe Ijord ; the devotion of the spirit to its 
present enjoTmentSj and a disregard of future consequences; 
a carelessness of mevitable death, and an indifference or 
dislike to a future state of existence beyond it: Whatever 
opinion we ma^ form as to the original causes of these 
errors and mischie&, the fact of their occurrence, prevalence, 
and continuance^ is indisputable. The^ appear promip* 
nently in ^yety page of human history — ^m tne charactera 
and conduct of aU ages and nations — in the daily habits and 
transactions of all existing society — in our own individual 
hearts and lives. Such a being, man has been ever since 
kis primeval and paradisiacal day — ^such he perseveres to 
be : and vet a very small us^ of our reasoning faculties 
eannot fiul to satisfy every candid mind, which covets only 
(he right of judgment and the unprejudiced truth, that in 
such perversity as this he could not have been created. To 
be such a mutilation of that divine likeness which he was 
destined to wear and appointed to acquire^ cannot have 
been pleasing to the Ghreat Perfection, whom he was to 
resemble. It is a copnteraction to his purposes, and a frus- 
tration to his design — it is the temporary defeat of his 
gracious purposes in our existenco— it is the present triumph 
of what is most hostile to him — ^it is indeed the result, whidi, 
at our Milton has sung, has 

c Bkooght dflsdi Inio the world, uid All our wa*> 

But into the primitive history of this catastrophe, and into 
the philosophical considerations that will arise as we medi- 
tate upon it, I will not at present enter, for two dissuading 
reasons : the first — ^that to do justice to the momentous sub- 
iect, would require a longer space than the limits which I 
nave assigned to the present letters will allow : and the 
•econd, and not the least influential motive edso, is, that it 
cannot be contemplated, so fitly and so extensively as it 
ought to be, to be rightly comprehended and appreciated, 
without some reference to the course of things and history 
of mankind after the deluge. 

From this period our present course and condition of 
natural and moral evils more immediately flow. They are 
what they are now, under the system of nature and 
•Uered- constitution and position of mankind, since tho 
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reriral and reproduetion of our ipecies, lufaMquent to that 
desolating catastrophe. Our present vices and follies are 
more connected with our present state of being, than with 
the^ primeyal formation or paradisiacal location of our first 
errinf ancestor. I will therefore defer that representation, 
and those reflections which may assist your maturinf mina 
to think and feel justly and fainy about erents and changes 
that we must all lament, and desire earnestly to remedy — 
until I find sufilcient opportunity and ability to lay them 
before you^ as I should wish to present them to you. It 
will, on this plan, be only necessary to allude now to the 
calamitous results. 

With these you are familiar. The dislocation, from a 
condition of unmingled happiness, into the common world, 
where labour, trouble, and sorrow were appointed to accom- 
pany moral delinquency, as they do at this day— the 
destruction of one brotner by the enyy, resentment, or 
morose caprice of another — the separation of the increas- 
ing population into two grand diyisions of society — the 
better and the bad — till the progress of time brought them 
into intercourse with each other, when all became contam- 
inated with the spirit and habit of common violence and 
inunorality — these were the unhappy effects of the primi- 
tiye departure firom reason and obedience ; and the depra- 
vation became so uniyersal and so irremediable under that 
constitution of nature and of man, which had been created 
for a grand scale of his existence and felicity, that the 
Soyereign Lord and superintending benefactor thought it 
fittest for the welfare of all succeeding races, that the cor- 
rupt population which were then disgrscine and spoiling 
human nature, should be suddenly exUnguished. A deluge 
was the appointed visitation to accomplish this change : 
and no general mode of destruction coulo be less painfuTor 
more instantaneously effectiye, or present more durable 
monuments of iu cause and operations. From this catas- 
trophe, one family was excepted, and preserved in an arti- 
ficial fabric built by them for that purpose, as commanded, 
on a premonition of the intended calamity. 

In this ark of safety, such of the animal world as were 
intended to replace the genera that would perish, also found 
a shelter. And when these provisions for repeopling the 
earth with its animated races, in the new state and course 
of things that were ordained to succeed this calamity, were 
completed, the tremendous revolution occurred. "The 
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of the giMl dMp wan broken im, and tbfl flood* 

niM of Ibe beaTem were opened.'*^ from abore and 
below, Um walen gathered upon the euriace and multiplied 
Qpon It, and rollea terrifically over it, till they coTered tho 
high htlls, and d e atroyed tne offending generation and 
•very ■ubetanee that was then^exieting wim the principlo 
of lile upon the habitable ground. We can but (aintly 
oonoeive the appalling loene. Mankind were surprised, in 
the midst of tneir usual festivities and employments, by 
the sudden alarm of |x>Hentous danger rapioly rushing on 
them from the blackening and howling sky. The sun was 
seen no more— midnight darkness usurped the day-light- 
nings dreadftdly iUununated— thunder rolled with increas- 
ing ftiry— -all that was natural, ceased ; and in its stead, 
whirlwind and desolation-dearth rending— citiea falling— 
the roar of tumultuous waters— shrieks and groans of 
bnman despair— orerwhelming ruin — universal silence !— 
and the awnil quiet of ezecutM and subsiding retribution I 
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NA Mabia Pobtkb. In i vola. 

THE BARONT. A Novel, to 1 
vola. Itmo. By Mlaa Abba Ma 

aU PoBTBB. 

CLOUDESLET. A Novel, to t 
vola. Itmo. BytbeAatborofOip 
leb WUllaaM,' *e. 

SKETCHES OF HUSH CHARAC- 
TER. By Mre. Babah C. HalIm 



THE mVAM OF ESTE : -.- 
other Poemo. By JAHaa O. and 
Marv B. Baooaa. Itmo. 

BEATRICE. A Tale, flmnded an 
Facu. By Mia. HorLAaa. to t 
Tola. Itmo. 

CXINTRAST. ANovtf. ByRaataA 
Mabia Roma, Antbor of •• tbo 
Children of the Abbey," ^. *a. 
to t vola. ItBMft. 

THE DENOUNCED. A Novel, to 
I vole. Itmo. B|r tbo AaikonoT 



**TbaBmagglar. 

THE OXONIANB. A Kaval. to 

t vote. Itmo. By iba A«ttar if 

"The Rood." 
THB COUNTRY CURATE. By 

the Author of <*Tha SabalMfv.^. 

to t vote. Itmo. , 



Works Pudfunea by J, 4* /• Harper* 



BOMANCBorHUrroRT. Feajicb. 
la I Tola. ItaMK By Lkitcb 
KtTcaiK, Em|. 

BOMANCE of HISTORT. Spain. 
In 9 Toll. ISmo. By Dod T. Dk 
TftrsBA. 

BOMANCE OF HISTORY. Italy. 
In % Toia. Idnio. By Cbarlsa 
Mactarlanb. 

THE INCOGNITO ; or. STN8 AND 
PECCADILLOES. A Novel. By 
tlM Author oi ** Romance of Hta- 
lory— dpalo,** 'The C8atiJian,"dcc. 

THE TALBA. ANoTel. BvMra. 
Bbat, Author of "The SVhite 
Hooda," '* The Protaatant," Auc. 

WAVERLEY; OR, TIS SIXTY 
YEARS SINCE. ANotoL In 2 
Yola. ISroo. Reviaed, corrected, 
•iKl enlarged by the Author. 

DELISLB. ANofd. SToIa.lSmo. 

•T. VALENTINE»S DAY; or, THE 
FAIR MAID OF PERTH. By 
the Author of «< Waverley." In S 
Tota. llmo. 

THE DOOM OF DEVORGOIL : 
and AUCHINURANE. By the 
Anthor of *• Waverley." ISmo. 

ALMACK'S REVISITED ; or, HER- 
BERT !«1LT0N. A Norel. In 
t Tola. ISroo. 

YESTERDAY IN IRELAND. A 
Novel. InSvoia. ISmo. 

WALDEORAVE. A NoTeL In 2 
▼Ola. 12nio. 

THE ADVENTURES of a KING'S 
PAGE. A Novel. 2 Tola. I2mo. 

TALES AND SKETCHES. By a 
Country Schoolmaster. JSmo. 

SEPARATION. A Novel. By La- 
dy Charlottb RtTRY, Author of 
" Flirtation." In 2 Tola. 12rao. 

THE EXCLUSIVES. A Novel. In 
S Tola. 19mo. 

LIFE OF MANSIE WAUCH, TAI- 
LOR IN DALKEITH. 12ma 

THE LOST HEIR: and THE PRE- 
DICTION. A NoTel. In 2 Tola. 

THE SUBALTERNS LOO-BOOK. 

ANovtiL III 2 vole. 12nio. 
«>SCARINI. ANoTel. In 2 Tola. 
H AJJI BA BA. ANoTel. In 2 Tola 
'OSTHUMOUS PAPERS VM.t>v' 

nova AND FANciFuLriaSS" 

^^^^WORSEI^. AConile«; 
Work. \VithCttt5. l2tiuK 



STORIES OF A BBIDE. la 1 
Tola. l2ino. 

THE SCHOOL OF FASHION. A 
Norel. In 2 Tola. l^no. 

RYBRENT DE CRCCE. ANoreL 
In 2 Tola. I2roo. 

THE ENGLISH AT HOME. 
NoTel. In S Tola. 12nio. 

THE LAST OF THE PLAMTA 
GONETS. An Hifltorical R» 
malice. In 2 Tola. 12mo. 

TALES OP MILITARY LIFE, b 
2 Tola. 12mo. By the Author oi 
**The MUitary Bketch-Book.'* 

STRATTON HILL. A TiJe of the 
Civil Ware. In 2 Tola. ISoio. 

PEACE CAMPAIGNS OP A CORp 
NET. ANoTel. In 2 Tola. 12nw. 

PRIVATE LIFE. A Noret In 2 
Tola. I2mo. 

TALES OF THE WEST. 2 Tola. 
12ina 

JACQUELINE OF HOLLAND. By 
T. C. Orattam, Eaq. 2ToiB.I2oio. 

SIR EDWARD SEAWARD'S 
NARRATIVE OF HIS SHIP- 
WRECK, &c. Edited by Miaa 
Jane Porter. In 3 vols. l2aio. 

In Preat, 

HARPER'S FAMILY LIBRARY— 
Of thia wort, which is intended to 
combine the two objects of instnio- 
tion and ammement, oomprlainf 
aa maeh entenaining matter as 
can be given along with naeftal 
knowledge, aoTeral TolanMa aro 
already publiahed. 

THE LIBRARY OP SELECT 
NOVELS— which will embrace no 
works but such as haTe receiTed 
the impress of general appro- 
bation, or have b^n written by 
authora of eslablished ebaraetir 
Several Tolumes axe now pul^ 
lished. See Catalogue. 

DRAMATIC LIBRARY—Belngsa- 
leetiona ttom popular standard 
Dramatic writers ; illustrated with 
Explanatory Notaa, and adapted 
to Family reading, by the omis 
aion of all exceptionable iiassagea. 
Several Tolimies are altvady pob- 
liabed. See Catalogue. 

FAMILY CIJLSSICAL UBRABY* 

or English tranaiatfams of tbs 
moet Taluabid Grsok and Latin 
CJaaafca. SeToral Tolaniea on 
now pabliahed. Boa C^ualiigiis, 



HARPER^S FAMILY LIBRARY. 

Hw IbUorring opinions, selected firom highly respectable Journals, win 
enable those who are nnacquidnted with the Family Library to A)rra an 
estimate of its merits. Numeroos other notices, equally favonrable, antf 
Ihm floorces equally respectable, might be presented if deemed necessary. 

••The Family Library.— Avery excellent, and always entertaining Mis- 
cdlany."— £dinM<r^A Reviewt No. 103. 

"The Family Library presents, in a compendious and convenient fbrm, 
well-written histories of popular men, kingdoms, sciences, &c. arranged 
and edited by able writers, and drawn entirely Arom the most correct anJ 
accredited authorities. It is, as it professes to be, a Family Library, ttom 
which, at little expense, a household may prepare themselves fbr a con- 
^deration of those elementary subjects of education and society, without a 
dae acquaintance with which neither man nor woman has claim to be 
well bred, or to take their proper place among those with whom they 
dJoMeJ^—Charleston Gazette, 

** We have repeatedly borne testimony to the utility of this woik. It is 
one <tf the best that has ever been issued flrom the American press, and 
should be iu the library of every fhmily desirous of treasuring up useful 
knawledge.**— Boston Statesman, 

"The Family Library should be in the hands of every person. Thus 
ftur it has treated of subjects interesting to all, condensed in a perspicuous 

and agreeable style We have so repeatedly spoken of the merits of the 

deedgn of this work, and of the able manner in which it is edited, that on 
this occasion we will only repeat our conviction, that it is worthy a place 
in every library in the country, and will prove one of the most useftil as 
it Is one of the most interesting publications wtiich Ims ever issiied (torn 
the American press." — N. Y. Courier fy Enquirer. 

"The FanUly Library is, what its name implies, a collection of various 
original works of the best kind, containing reading, usefUl and interesting 
to the family circle. It is neatly printed, and should be in every family 
that can aflford it—the price being moderate.''— iVeu^-^n^Zand Palladium. 

" The Family Library is, in all respects, a valuable work."— Pe»nA3^{- 
van*a Inquirer, 

" We are pleased to see that the publishers have obtained sufficient en- 
couragement to continue their valuable Family Library."— Boiftmore Be* 
publican. 

■* We recommend the whole set of the Family Library as one of the 
cheapest means of affording pleasing instruction, and imparting a proper 
pride in books, with which we are acquainted."— PAtZ{u/e2p/ua U. S. ua- 
zette. 

" It wQl prove instructing and amusing to all classes. We are pleased 
to learn that the works comprising this Library have become, as they 
ought to be, quite popular among the heads of Families."— JV. Y. Gazette: 

*^It is the duty of every person having a family to put this excellent 
Library into the hands of bis children."— iV. Y. Mercantile Advertiser. 

M We have so often recommended this enterprising and useAil publica- 
tion (the Family Library), that we can here only add, that each succes- 
sive number appears to confirm its merited popularity."— i\r. Y. American, 

" It is so emphetically what it purports to be, that we are anxious to see 
It in every &mily.— Jt, is alike interesting and useM to all classes of 
tenien."-— Albany Evening Journal, 

M The little volumes of this series truly comport with their title, and are 
fai themselves a Fauuly Library."— iV. Y, Commercial Advertiser. 

" We have met with no work more interesting and deservedly popubur 
41ian this valuable Family JAhmry.^— Monthly Repository. 

" The plan of the Family Library must bo acceptable to ths Ameriesii 
gilding eommnnity.'— JY. Y. Journal of Commerce, 

<ilV> all portions of the community the entire serins may be wamdj 

toaanend^."— American Traveller. 

VI « deUgtitAil publication."— TVuf A Teller, 



FAIOLT CLASSICAL UBRART. 



Trb Publishers hare much pleasure in xeoording 
the following testimoniaLi in recommendation of the 
Family Classical Lihraiy. 

"Mr. Talpj ham prq|ae(«d a FamSp Claniedl LOnrf, The Idea li 
«ieall«Bt,aaa the work eannocfUl tobeaooeplabletoyoatliQriMitliaezarL 
■■ fMU afl lo tt largB poitioa of the reading eommonity, wbo liaTe not bad 
the liMieiat of a learned edQioatkm.**-- Otf»t2eman*« Mafazine. Dee. J8S0. 

** We baTe bare tbe coamMncemant of anoUier ondertaUng rar the mora 
(•nerat dtfltribtttkm of knowledge, and one which, if aa well eonduded 
aa we may expect, blda lUr to oeeapy an enlarged atatton ha our taniD»' 
dlata Uteratwe. The tolnme befhre iia la a apeehnen w^ calenlatad to 
Miiiiiniiiiiinil what are to foUow. Leland^ Dwnnathimea ia an ezoelloal 
work.* — LiL Oauite. 

** Thia work will be received with great gratificacloii by evwy man who 
knowa the Talne of claaalcal knowledge. All that we call portty of taau^ 
vlgoorof atyle, and fliroe of thought, haa either been tangfat to the modem 
world by the atudy of the claaatca, or haa been gnided and nsatiained hf 
thoae UIvatriOQa modela. Tb extend the knowledge of aoch woiks la to 
do a jpobUo aerriee.*— Court JoumdL 

** The FamUjf CUuneal Library ]m another of those ehei^, unfNd, and 
elegant worka, which we lately apoke of aa (brming an era in our pol^ 
llahing kiatory.'*— 5pec<alor. 

" ife preoent era seoma' destined to be honourably diatlngnMied hi 
Ularary hiatory bv the high character of the Worka to which it hi aaccea 
ilirely giving birth. Proudly independent of the fleeting taate of ttte day, 
they booat oubstantial worth which can never be diaregarded ; thNqr pit 
RNtb a claim to permanent eatimation. The Family CUuneal Librarf ia 
a noble undertaking, which the name of the editor aaeoroa na will ha eia- 
cuted in a otyle worthy of the great onginalo."— Jlfomtn^ Ponrl. 

** Thla la a v^ry proiiiiainc.opeculatioa ; and aa the taste (rf* the day mui 
joat BOW rerv strongly in favour of ouch ftCaeeUaniea, we doubt not it 
will meet with pronOTtiooate soeeeoa. It needs no adventitiona aid, how- 
ever inflaential j ft haa quite sufficient merit to enable it to stand ott 
Ita own IbundatioD, and will doTihtiesa assimie a lofty grade In pvbUa 
flmMir."— Sun. • 

"Thla work, publiahed at a low price, la beantiiUIy got ixp. Thoogh 
to profesa to be content with translations of the daaalea has baso or 
nonnced aa * tbe thin disguise of indolence,' there are thousands wImi 
have no leisure for studying the dead languagea, who would vat like t» 
know what waa thought and -aaid by the sages and poeta of*^ antiquity. 
TO them thia work will be a treasura"*— Skiufoy Times. 

<*This design, which ia to communicate a knowledge of the nosC 
esteemed authors of Greece and Rome, by the most approved tranriatioii% 
to tbooe Ihtm whom their treasures, without such assistance, would be 
hidden, most surely be approved by every Mend of literatum, by every 
?yy_ of mankind. We ahaU only aay of the first vol^nM^ fhat as tlw 
2SS!JS. JS'oJS^'^'^ ^^ ^«'*«"' ** "■"* eoBunand genaral appro* 



FAMILY LIBRARY. 



Thb pnblUheni of tlie Family Library, anxious to obtain 
mnd to desenre the favourable opinion of the public, with 
pleasure embmee the preaent opportunity to ezpren their 
warm and aineere thanlu for the liberal patronage which haa 
been beetowed upon their undertaking, and their determina- 
tion to do all that lie* in their power to merit ita continu- 
ance. For Bome time previous to the commencement of the 
Family Library, they had entertained thoughts and wishes 
of reducing the quantity of merely fictitious writings, which 
the reading public had made it their interest to issue from 
their presa ; and they were conscious that this could only 
be done bv substituting for them works that should be equally 
entertainmg and more instructive. The difficulty was to 
find an adequate supply of books possessinfr these requisites. 
At this time the attention of English philanthroputs and 
•nthora was strongly turned to the general dissenunation of 
nsefid knowledge by means of popular abridgments, conve- 
nient in form, afforded at low prices, and as much as possi- 
ble simplified in style, so as to be accessible as well to the 
means as to the comprehension of *' the people," in contra- 
distinction to the educated and the wealthy. The result has 
been the production of numerous collections, embracing well 
written works treating of almost every department of art and 
science, and, by their simplicity, deameia, and entire freedom 
from technicality, exactly calculated to attract and compen- 
sate the attention of the general reader. From these collee- 
tions, with additions and improvements, and such alterations 
as were necesaary to adap( the work to the taste and wants 
of the American public, Haspbr's Family Libbart has 
been composed ; and it is with pride and pleasure that tha 
publisbers acknowledge the distmguiahed favour with which 
It has been received. The approbation and support that 
have already been bestowed upon it are greater than have 
ever been conferred upon any work of a similar character 
published in the United States ; and the sale of eveiy sue* 
eeeding volume still demonstratea its continually increasing 
popularity. In several instancea gentlemen of wealth ana 
of excellent iudfment have been so much pleased with tha 
character of the Library, that they have purchased numbeia 
of com p l e t e sets as appropriate and valuable gifts to tha 
tarilias of thoir less <^p«l«it lalattveai and oCiis*« faas«» 



VAVILT LIBRART. 

tmeolicited, boen actWe in their endeavotin to extend iti 
eticalatioii among their friendB and acquaintances. With 
tbaae strong inducements to ^^^rserere, the publishen are 
resolTed.to prosecute their undertaking with additional zeal, 
eneigjT, ana cticumspectxon. What has been done they 
deaire their patrons to consider rather in the light cf an ex- 
periment, than a specimen of what they hope uid intend to 
accomplish : they freely and gratefully acknowledge that 
the ciroulation and popularity of the Family Liiirary are now 
such as to justify them in disregarding expense, and to 
demand from them eveiy care and every exertion. It shall 
be their study to make such arrangements as shall warrant 
them in assuring the friends and patrons of the labxaiy that 
the forthcoming volumes, instead of decreasing in interest 
and value, will oe found still more deserving of the support 
and approbation of the public than those which have pr^ 
ceded them. 

In order to render it thus meritorious, the proprietors 
intend incorporating in it hereafter, selections of the best 
productions nrom the various other Labraries and Miscellar 
nies now publishing in Europe. Several well-known au- 
thors have been engaged to prepare for it also works of an 
American character; and the Family lAbrary, when com* 
pletedj tnll include a volume on every useful <mi interesting 
tuhject not embraced in the other ** Libraries" now prepar- 
ing by the same publishers. The entire series will be the 
{>roduction of authors of eminence, who have acquired ce- 
ebrity by their literary labours, and whose names, as they 
appear in succession, will afford the surest guarantee for the 
satisfactory manner in which the subjects will be treated* 

With these arrangements, the publishers flatter themselves 
that they will be able to offer to the American public a work 
of unparalleled merU and cheapness^ forming a body of litera- 
ture which will obtain the praise of having mstructed many, 
and amused all ; and, above every other species of eulogy, 
of being fit to be introduced to the domestic ciide withoiit 
reserve or exception. 

Thb Dramatic Ssbisb of the Family library will conaut 
principally of the works of those Dramatists who flourished 
contemporaneously with Shakspeare, in which all sadi 
passages as are inconsistent with modem delicacy wiU be 
**'?}}"«d. The number of volumes will be limited, and thegr 
wiii be bound and numbered in such a manner as to renderU 



Notices of the Famniy lAbrairy* 

«1te yobUdisn bsTS hiiberto flilly deMrred tlMlr dallT tooM^ 
fCMtaUoQ by tho good tasta and jadgnMfit wbleh hiv« inHaMwad Um 
m^m^u^m of woffc* for Um PUiiUy Uhtwcy."*— Albany Datif AdvtrHam 

•"Tbt PMnlljr Llbrtry— A titim wMch, from tlie Tiltiablo and ontertabi 
Inf nwtlor the colleciioQ eontaliUL aa well as ftom the careAil atyle of IM 
•BtoKtoii, It well daaerrea. No nonlly, Indeed, in wbioh tliere are obU- 
to be broofbi op, ought to be wUbout thia Library, aa U Airuiahea 



the raadleet leeoore e a for thai edueatlon which ought to aooompany or 

-■ ■ ' Italy m 



that of the boafdlng«aebool or the academy, and ia Inflnltely mora 
omducif e than either to the cuUlvallon ofthe inleUect."~ifon<My Rtvim», 

**R la the duty of ererv person baring a flunily to put thlo excellaot 
library Into the nandaof ula childrBn.'*-»iY. Y. MenantiU Advertiur. 

*< U to one of the recoounendadona of the Family Library, that 4t em- 
braoea a largo circle of intoreetlng matter, of Important Information and 
agreeable entenalnmAnt, in aconeiae manner and a cheap form. It Is 
— ilniBtljr calculated for a popular aeriea— publlahed at a price eo low, 
Umi paraoiii of the moet moderate Income mav purchaae tt— combining a 
matter and a atylc that the moet ordinary mind may comprehend it, at the 
mum tioM that it la calculated to niae the moral and Intellectual character 
of the people."— Ccm«<e</a<ion. 

*• We hare repeatedly borne taetlmony to the utility of thla work. Il ia 
OTMof the beat that haa ever been iaeued IVom the American preaa, and 
«lioald be iu the library of tviry fomlly daairoua of tveaauring up uaeAil 
kaowladge.''— 5oe<o» SiMUaman. 

** We TentUTB the aaaertlon that there fa no publication in the eoontiy 
more aultably adapted to the taate and requtremenia of the great maaaof 
eommunitr, or better ealculated lo ralae tne Intrllectual character of the 
middling deaaee of aoetety,thao the Family Library." — Boaton Ataaonic 
Mirrw. 

** We hare ao oAen iteommended tlila enterprialng and oaefbl publlea- 
tlMi (the Family Library), that we can here only add, that each auceea- 
•i *e number appeara to oooflrm lu merited popularity.**— iV. V. Amm icon, 

•• The Utile Tdamea of thia aarlea tnily eomport with their title, and ara 
to ihanwilTee a Flunily Library."— iV. Yi. Commercial Adoertistr. 

*• Wa reeommend the whole aeC of the Fhmlly Library aa one of tlM 
rtwapnet meana of adbnling plaaclng inatructloo, and impaitinga prapar 
pride la hooka, with whirh we are aequainiad.'*-~Cr. & OaatUs* 

** It will prove Inacractlng and araoaing lo all daaaaa. Wa ara plaaaad 
to learn that the worka comprialog thla Library have beoome, aa thay 
«vkt to he, quite popular aoiong the heada of fkmlllea."— iVl Y. Oaxtttt. 

" The Fhmlly Library la, what Ita name ImpUaa, a collaetlcn of variooa 
arigloal works of the beet kind, nunialnlng reading useAU and Intersetlnf 
to UM flunily circle. It Is neatly printed, and should be lo every fomlly 
thai can allbrd It^-Uia price being nKM)eraie."-~Arn0'JBiij'/and/*atfad»iiai. 

«« Wa are plaaaad to oea tbal ilM pobUabem have abuinad aulBdam an- 
iumagamwit to aoatiaaa ibiir vatnahla Fteaily Ubcary."— AtWaierv Jte* 
fuMean. 

«*Tba Fknlly Library nraasnta. In a eompendletti and oaavanlsQl lbn» 
^raU-vrrHtan hiaiortea or popular men, ktngdoma, a c ien e ea, A«. arraagad 
and edited by able wrlurs, and drawn entirely flram the moal eonaet and 
accfadlied anthuiltlea. It ia, aa It pr e ft ssia to be, a Fbmlly iJbrary, IhHB 



which, at lutte itipenae, a bouarbold may paepare tbeoiaelvea for a aas- 
alA»raiioa of ihoap dnnentsry eub^eeu of education and aoeialy, wtthoot a 
due acqualntaoce with which neitlwr man nor woman haa claim lo bo 
well bred^or to take their pfoper plaea among Ihoaa with wham tfeaf 



TAVILV CLASSICAL LIBRXRY. 

*' A crmttfr dmideratiim to the EnftHsh reader cannot weU be bron^. 
t» public nouri- " -Htir.i WffUy Messenger. 

"The F.irnilu Cla.\ti'-al Lihriiry may be reckoned as one of the moot 
InKtmrtive aerteeof worka nowiu ttie eourae or publication."— ComArMlfc 
Ch'-onirle. 

** A 9ct\o9 of workK under the title of the FeanUy Cla»$ieal Librarf 
la now HI the cotinic oC piiMiration, which will, no dottbt,arrest the attoi- 
tloti of all ihe adiiiinTH ofelceant and polite literature— of that literature 
which fonnM the Nolid and iiidiH}iensabIebastsora aoand and genUemanljf 
edui-adon.'* — Bnth Htrald. 

" We are inclined to auirur the most beneficial resnlta to the rlainf 
feneration from the plan and noiure of this publication; and we doubt not 
thdt under the able superintendence of Mr. Valpy, the value of the present 
work will not exceeti its succ^s as a mere literary speculation. It ought 
to Hnd a place lu every achool and private family in the kingdom." — Bns^ 
tol J'turnal. 

*• The deHijfn of this publication is hiphly laudable : If It be patronised 
according to itK deKcrtM, we liave no hesitation in saying that ita BUcceaa 
Will be very considembie." — Edinburgh Advertiser. 

" If we Imd been cHli'd on to stale what in otir opinion was wanted to 
complete the wvenil ixriodicnls now in course of publication, we should 
Ikave recommended a translation of the most approved ancient writers, is 
a corresponding style. This undertaking, therefore, of Mr. Valpy'a, moaC 
eompletcly meets the view we had entertained on the aubject. We 
etron^Iy recommend the production to the notice or schools, as ita penuad 
must tend to implant on the minds of the pupils a love for ancient lore. 
In Ladies' S(*miiiaries the series will, indeed, be invaluable— the storea of 
antiquity bcmg thua thrown open to them." — PlymovXh and Dewmport 
HerahL 

" Economy Is the order of the day In books. The Family Classical Li- 
brary will greatly assist the claHsieal labours of tutors as well aa pupila. 
We sus]>cct that a period is arriving when the Greek and Latin authors 
will be more generally read through the medium of tranalationa." — Ckeir 
ten ham Journal. 

" We avail ourselves of the earliest opportunity of Introdncing to the 
notice of our renders a work which appears lo promise the utmost advan- 
tage to the rising generation in particular. There is no class of people to 
whom it is not calculated to be useful — to the scholar, it will be an agree- 
able guide and companion ; while those to whom a classical educalioa 
has been denied will tind in it a pleasant and a valuable avenue towards 
those ancient models or literary greatness, which, even in this age of 
boasted refinement, we are proud to imitate." — Aberdeen Chronicle. 

"The Family Classical Library will contain the most correct and ele- 
gant translations of the immortal works of all the grent authors of Greece 
and Rome ; an acquaintance with whose writings is indfspensable to every 
man who is desirous of acquiring even modern classical attainments."— 
Liverpool Albion. 

" This volume promises to be an invaluable acquisition to those but 
partially acquainted with the Greek and Latin languages: such of the 
fair sex more especially as direct their laudable curiosity in the channel 
of classic literature must find in translation the very key to the knowledge 
they seek. The more trifle for which the lover of literature may now 
ftamish his library with an elegant and uniform edition of the best trana^ 
lations from the classics, will, it cannot be doubted, ensure the FamUy 
Classical Library a welcome reception.'*— VFoo/mer'* Exeter Gazette. 

'This work will supply a desideratum in literature ; and we hope ft 

will meet with encouragement. The translations of many of the ancient 

antDors, who may be looked on as the great storehouse of modern litera- 

"^i^A.**?!,®"^ °'''^® reach of the English reader; and thisoublioaaon will 

nder them accessible ioaU.'—ForA**w-«Gawrtt. ^[^ ^ ' 
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